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K-RPiSlO 

2-Mcter 
Itepeater 


COM  enhances  your  mobiling  expert : 
ftltJi  a  sleek  design  perfect  for  today's 
automobiles.  Big  rig  performance  and 
maximum  frequency'  coverage  are  yoars 

Willi  the  ullra-corapact  IC-229A/H  2-Meter  and 

lC-449  440MHz  mobile  Irarsceivers. 

Ineomparable  IGOM  quality  and  an  array  of 
alluring  features  ensure  endless  hours  of  operating 
enjoyment:  20  memory  channels  store  operating 
offset  and  siibaudible  tone  frequencies;  up  to  50  waits 
power  output;  call  cfiannel;  and  unique  auto  dialing 

function  for  excel- 
lent autnpatehing 
and  repeater 
control. 

The  1C-229/H 
and  1C449  will 
exceed  your  mobil- 
ing expedations. 
Test  tune  one  today 
at  your  quality  ICOM  amateur  dealer  and  see  what 
mobiling  can  k  For  (ull  details  call  the  I  CUM 

Brochuif  Hotline  at  1-800-999-9877. 

ICOM 
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CfRCLE  179  Of4  READER  SERVICE  CARD 


MFJ,  Bencher  and  Curtis  team  up  to  bring  you  America's  most  popular 
keyer  in  a  compact  paclcage  for  smooth  easy  CW 


MFJ-4Z2B 


$134®^ 


The  best  of  all  CW  world's  -  a  deluxe  MFJ  Keyer  using  a  Curtis  8044ABM 
chip  in  3  compact  package  that  fits  right  on  the  Bencher  iambic  paddle! 

This  MFJ  Keyer  is  small  in  size  but  big  in  features  you  get  iambic  keying, 
adjustable  weight  aad  tone  and  front  panel  volume  and  speed  controls  (8-50 
WPM),  dot-dash  memories,  speaker,  sidetone  and  push  bution  se)ec!ion  of 
automatic  or  semi-automatic/  tune  modes.  It's  also  totally  RF  proof  and  has 
ultra-reliabte  solid  state  outputs  that  key  both  tube  and  solid  state  ngs  Use  9 
vott  battery  or  110  VAC  with  Mf  J'13CI5.  $12  95. 

The  keyer  mounts  on  a  Bencher  paddle  to  form  a  small  (4-1/8  x  2-5/B  m  5W 
inches)  attractive  combinatiofi  tt^at  is  a  pleasure  to  look  at  and  use. 

The  Bencher  paddle  has  adjustable  gold  plated  silver  contacts,  lucite  paddles, 
chrome  plated  brass  and  a  heavy  steel  base  with  non-skid  feet. 

You  can  buy  just  the  keyer  assembly,  MFJ'422BX.  tor  only  $79  95  to  mount 
on  your  Bencher  paddle. 


Deluxe  300  W  Tuner 


,,.  .^„       WFJ-949D  IS  the  worid  s 

*  i^ -^oQ  most  P<^P"'3r  300  watt  PEP 

*  149»*  tuner.  It  covers  1.8-30  MHz, 
gives  yotr  a  new  peak  and  average  reading 
Cross-Needle  SWFt/Wattmeter,  built-in 
dummy  load.  6  position  antenna  switch 
and  4:1  balun  -  in  a  compact  10x3x7 
inch  cabinet.  Meter  lamp  uses  12  VDC  or 
110  VAC  with  MFJ- 131 2,  SI 2.95. 

Antenna  Bridge    g"™^ 

Now  you  can  quickly  '  " 

OfilintZB  your  antenna  for 
peak  performance  with  ttiis 
portable,  totally  self- 
OHitafned  antenna  bridge 

No  other  equipment 
needed  -  take  It  to  your 
antenna  site.  Determine  if 
your  antenna  is  too  long  or 
too  short,  measure  its 
resonate  frequency  and 
antenna  resistance  to  500 
ohms.  It's  the  easiest,  most 
convenient  way  to  determine 
antenna  performance.  Built  in  resistance 
bridge.  nufJ  meter,  tunabfe  osciilatof- 
driver  {1  8-30  MHz|.  Use  9  V  battery  or 
110  VAC  with  AC  adapter,  SI  2.95. 

SuDer  Active  Antenna 

irld  Radio  TV  Mandbook  '  says 
MFJ-1J24  rs  a  "first  rate  easy-to-operate 
activelantenna  ...  quiet  .,,  excellent 
dynanlc  range  ...  good  gain  ...  very  low 
noise  I.   broad  frequency  coverage  ... 
excellmt  choice/' 

Moint  it  outdoors  away  from  electrical 
noise  lor  maximum  signal  minimum 
noise  JCo vers  50  KHz  to  30  MHz. 

Receives  strong,  clear  signals 
from  all  over  the  worid.  20  dB 
attenuator,  gain  control,  ON 
LED  Swtich  two  receivers  and 
aux.  or  actrve  antenna. 6x3x5 in. 
Remote  unit  has  54  im;h  whip, 
50  ft.  coax  and 
connector.  3x2x4 
n,  Use  12  VDC  or 
110  VAC  with 
MFJ.1024*1  29®S      MFJ-1312,  $12.95, 
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VHF  SWR/Wattmeter 

S29»s 

Covers  2 
Meters  and  I 
220  MHz.  30  or  50Q"Watt  scales.  Also 
reads  relative  fieki  strength  1-170  MHz 
and  SWfl  above  14  MHz  4i/^x2'/4x3  in. 

Prices  m4  specfficttians  $ifb|cc1  to  change 


MFJ  Coax  Antenna  Switches 

Ji    n. 


$34^5 


MFJ.  1701 


^21®*    MFJ-l?02fi       S59®S     ^^Fj.i704 


Sefeiit  any  of  several  anteirnas  from  your  operaling  desk  with  ll>ese  MFJ 
Coax  Switches.  They  feature  mounting  holes  and  automatic  grounding  of 
unused  terminals,  They  come  with  MFJ  s  one  year  unconditional  guarantee. 
MfJ-1701,  $34  95.  Six  position  antenna  switch.  SO  239  connectors  50  75 
ohm  loads.  2  KW  PEP.  1  KW  CW,  Covers  1.8-30  MHz.  10x3x17?  inches. 
WIFJ^1702B,  $21.95,  2  positions  plus  new  Center  Ground.  2.5  KW  PEP.  1  KW 
CW.  Insertion  loss  below  .2  dB.  50  dB  isolation  al  450  MHz.  50  ohm.  3x2x2  in. 
MFJ-1704,  S59.95  4  position  cavity  switch  with  lightening/surge  protection 
device  Center  ground   2  5  KW  PEP,  1  KW  CW.  Low  SWR.  Isolation  better 
than  50  dB  at  S>0  fWHz  Negligible  toss.  50  ohm   6V4x4V4XlV4  in 

'*Dry"  Dummy  Loads  for  HF/VHF/UHF 


3289S^^^F^    SQQBB^^^r      S649S 

MFJ  has  a  full  line  of  dummy  loads  to  suit  your  needs.  Use  a  dummy  load 
tor  tuning  to  reduce  needless  (and  illegal)  QRIVI  and  save  your  finals. 
MFJ-26DB.  $28.95.  VHF/HF.  Air  cooled,  non-inductive  50  ohm  resistor,  50-239 
connector.  Handles  300  Watts,  Run  tuii  load  for  30  seconds,  derating  curve  to 
5  minutes  SWR  less  than  1.3:1  to  30  MHz,  1.5:1  to  150  MHz.  ZVi^Z^Ayd  in. 
MFJ-262.  $69,95,  HF.1  KW,  SWR  less  than  1.5:1  to  30  MHz.  3x3x13  in. 
MFJ-284,  S64  95.  Versatile  UHFA/HF/HF  1.5  KW  load.  Low  SWR  to  650  MHz. 
Run  100  watts  for  10  minutes.  1500  watts  for  10  seconds.  SWfi  is  11:1  to 
30  MHz,  below  1.3:1  to  §50  MHz.  3x3x7  inches. 

MFJ  Ham  License  Upgrade  Theory  Tutor 


HfJ  Theory  TuUr 


WFJ  Theory  lumr  pradicafly  guarantees  you'll  pass 
Ihe  theory  part  of  any  FCC  ham  license  exam  VersatOe 
MFJ  software  is  tfie  best  computer  tutor  ever  lailormade 
for  ham  radio.  You  can  study  (he  entire  FCC  QuestiOfi 
pool,  selected  areas  and  take  (or  pnnt)  sample  tests. 
Auto,  saves  each  study  session  (ex.  sample  tests),  gtves 
you  ail  FCC  test  graphics  (ex  mono.},  explanations  of 

^ fiard  questions,  pop- up  caiculator,  weighted  scoring 

analysis,  coioi  changt  upuon  and  more.  Order  t^^FJ-1 610  Novice:  MFJ- 1611  Tech.; 
MFJ  1612'Gen.:  MFJ- 161 3- Adv.:  MFJ  1614- E?(,  for  IBM  compatible.  For  Macinlosh:  MFJ- 
1630-N:  1VtFJ-163l-T:  MFJ  1632^.  MFJ  1633-A:  MFJ'1634'E.  S29.95  per  license  class, 

MFJ  Speaker  Mies      "f^^j,"^^^ 

MFJ-scompact  Speaker/Mics  let  you  carry  your  HT  on  your 
belt  and  never  have  to  remove  it  to  monitor  calls  or  taHi. 

Yiiu  get  a  wide  range  speaker  and  tirst-rate  electret  mic 
elemefi!  for  superb  audio  on  Eioth  transmit  and  receive. 

Earphone  jack,  tiandy  fapef/pocket  clip,  PIT.  ligfitweight 
retractable  cord.  Gray.  One  year  unconditional  guarantee, 

MFJ-284tits  ICOfVl,  Yaesu.  Santec.  MFJ-286  (its  Kenwooci. 

MFJ-1278  Multi^Mode  Data  Controller 


i,"  ■    '.nTTl  3*tMt 

»«  t>|l    Mm   ■p^t^MW*  —> 


MFJ^127B 


Use  computer  to  transmit/ 
receive  in  all  9  digital  modes: 
Packet.  AMTOR.  ASCII,  CW. 
RTTY.  FAX,  SSTV.  Contest  Memory  Keyer  and  Navtex  receive.  Automatic 
Sigtial  Analysis^"  (ASA^),  Easy  Mail'"^  Personal  Maiibox.  6uitt-in  printer  port. 
20  L£D  tunino  indicator,  AC  power  supply.  Host/KISS,  32K  RAM,  Multvgray 
*  level  FAX/SStV  modem.  CW  key  paddle  lack  a^^d  tons  more,  Options  include 
2400  baud  modem  (MFJ-2400,  $59  05)  and  software  with  computer  cables, 
for  IBM  compatible.  Commodore  64/128.  Macintosh  and  VIC-20. 

wllhout  ncrtlce  or  Dbllgatlon.  ctrcle  S6  om  reader  service  card 


12/24  Hour  LCD  Clocks 


S  1  9»5  MFJ-iOftB     ®9*®  MFJ-1DTB 

Huge  5^  inch  bold  LCD  ilfgits  let  you 
see  the  tjme  from  anywhere  in  your 
sj^ack  Choose  from  itie  dual  clock  thai 
has  separate  UTC/local  tirne  display  or  She 
single  24  hour  ham  clock- 
Mounted  tn  a  bmshed  atumirtum  frame. 
Easy  to  set.  The  world's  most  popular 
ham  clocks  tor  accurate  logs.  MFJ-108B 
4V^x1x2-iVlFJ^107B  2y^xlK2  in. 

Cross-Needle        wFjaisB 
SWR  Meter  *69»6 

MFJ  Cross- 
Needle  SWR/ 
Wattmeter  has 
a  new  peak 
reading  tunc- 
tionf  It  shows  you  SWR,  forward  and 
retlectecJ  power  \t\  2000/500  ar^d  200/50 
watt  ranges.  Covers  1  8-30  MHz. 

Mechanical  zero  adjusts  for  movement. 
SO  239  connectors.  Lamp  uses  12  VDC 
orllO  VAC  with  MFJ-1312.  $12.95. 

Deluxe  Code  Practice 

illator 

MFj-557 


MFJ*^7  DeJuxe  Code  Practice  Oscillator 
has  a  Morse  key  and  oscillator  unit 
mounted  t09ether  on  a  heavy  steel  base 
so  it  slays  put  oi^  your  table  Portable 
because  it  runs  on  a  9-volt  battery  (not 
included)  or  an  AC  adapter  {$12,95)  that 
plugs  into  a  jack  on  the  side. 

Earphone  jack  for  private  practice, 
Tone  and  Volume  controls  for  a  wide 
range  of  sound.  Speaker.  Key  has 
adjustable  contacts  and  can  be  hooked  to 
your  transmitter.  Sturdy  BV2x2V4x33/4  in. 

MFJ  Multiple  DC  Outlet 

MFJ-T112 

S2935 

New  MFJ  DC  Power  Oullet  saves  you 
space  and  money.  Hook  It  to  your  12 
VDC  power  supply  and  get  6  DC  outlets 
for  connecting  your  accessories.  RF 
bypassing  keeps  RF  out  of  power  supply 
from  DC  line  outlet,  1 3 Vzx 2^/4x2 Vi  in. 

Nearest  Dealer/Orders:  000-647-1800 

MFJ  ENTERPRISES,  INC. 
jBo«  494,  Miss  State.  li^S  39762 

mn  ra-ss&g.  fax:  mi\  323^si 

TELBt:  S3  4S90  Mf  J  STW 

•  Qne  year  ynconditienal  guarantee  •  30  day 
money  back  guarantee  (less  s^)  on  orders 
from  MFJ  •  Add  S5.0O  each  s/h  •  FREEcalalon 
MFJ  .  .  .  making  quality  affordahif 

mi  MFJ  ERMfprim  lit 


Letters 


Number  1  on  your 


From  the  Hamshack 


0m  and  Sue  Cashin,  Havertown  PA  As 
semi-regular  readers  of  73,  we'd  like  lo  let 
you  Know  we  find  it  an  interesting  publica- 
tkon .  We  especially  enjoy  your  "  Never  Say 
Die"  column  \V%  thought-provoking,  irv 
leresting.  ami  jysi  plain  good  (^mmon 
sense! 

We've  been  considering  getting  our 
hsm  tickeis,  but  have  not  quite  decided 
what  the  hobby  will  6q  for  us.  We're  dedh 
Caled  SWLers  and  enfOy  the  world  at  our 
fingailips.  What  is  t^e  hobby  of  hamming 
all  about?  Is  it  a  world  of  contests,  quick 
contacts,  and  QSLs?  Is  the  soap  opera  we 
hear  on  14,313  typical  of  ham  nets?  What 
types  of  nets  are  there?  This  is  a  high  cost 
hobby,  and  we've  not  hit  the  lottery  yet. 

I'd  like  to  propose  an  idea  to  go  along 
wilh  your  new  ^adto  Fun  publication  Why 
mi  a  net  like  ANAI^C's  Sunday  morning 
SWL  net?  "Oiere  coy  Id  be  gateway  sta- 
tions to  answer  prospective  amateurs' 
questions.  It  coukS  serve  as  a  place  where 
mterested  people  could  get  straight  an- 
swers from  people  in  !he  hobby  ANARC  is 
on  7240  LSB.  10  a.m.  East  Coast  time, 
with  Bob  Brown  KW3F  as  net  control- 
Keep  proddmg  and  pushing  for  pro- 
gress, and  who  knows,  maybe  we'll  gel  to 
talk  on  the  air  some  day  soon. 

Amateur  radio  is  mostly  about  a  half  mlt* 
Hon  or  so  people  arountithe  world  who  are 
fjBving  fun.  Some  do  it  with  nets,  tafidng  to 
peopie  with  simtiar  interests.  Some  chas- 
ing DX  and  fighting  tttepiieups.  Some  with 
S  hand  transC6t¥er  on  their  bett.  keeping  in 
loudi  wUh  trtends  m  Uie  area  Some  in 
chb  work.  Some  m  talkiryg  through  ouf 
several  satefiftes^  Some  in  bourKing  thmr 
Signals  off  the  moon^  Some  in  building  kits 
and  designing  new  Bquipment.  Some  in 
microwave  experimenting.  Some  in  ex- 
changing messages  via  their  computers 
and  packet  radio.  Some  using  radio 
teletype.  Some  with  shw-scan  TV.  Some 
with  regular  fast -scan  TV  Some  send 
mirtiature  TV  cameras  and  transmitters  up 
in  bafloons.  Some  get  together  on  Satur- 
dAys  and  try  to  Hnd  hidden  tr^ismittms. 
Some  get  in  voived  with  conresis.  Soma  go 
10  rare  ^Xfts  around  ttm  world  and  operate 
for  a  few  days,  making  tfwusands  of  cory 
tBCis.  Some  spend  their  time  teaching 
newcomers,  Some  whte  long  editonais. 
Amateur  radio  is  a  whole  bunch  of  hoty 
bies.  Oh  yes.  some  get  their  fun  by  getting 
on  14,313  and  cursing  out  the  others. 
Some  send  endless  "information'*  but- 
tetinson  H,275.  One  ham  recently  chose 
to  try  and  mess  up  the  DC  police ,  .  and 
got  arrested  for  his  trouble.  Our  hobby  has 
something  fun  to  do  for  every  tempera- 
merit. 

Money?  H  's  msy  fo  get  once  yott  get  the 
hang  of  it.  t  dnd  the  harder  I  work,  the 
tuckieriget      .  Wayne 

Jeff  Witson  N9IMJ,  Carlinville  IL  1  read 
your  maga^me  regularly,  and  I  can  hon- 
estly say  that  it  IS  the  best  magazine  print- 
ed in  the  field  of  amateur  radio.  I  especiaily 
enjoy  your  ediforialg,  and  in  partjcutar  the 
ones  that  display  a  "get  up  off  your  duff 
and  do  something  for  your  hobby"  motif. 
Frankly.  I'm  as  lethargic  as  the  nexv  per- 
son, but  1  cannot  understand  why  any  ham 
who  isperlectty  capable  of  it  wo^'t  in  some 
fashion  atiempi  to  better  the  tn^bby  or  Qfo- 
mateafnateuf  radto  to  trie  public. 
The  afea  in  which  I  reside  has  quite  a 


few  am  a  leu  rs^  but  very,  very  few  active 
amateurs—ones  who  still  have  and  use  a 
radio.  About  a  year  and  a  half  ago,  eight  of 
us  active  h  ams  formed  a  cl  u  b ,  Desp  i  te  o  u  r 
small  size,  we  have  managed  lo  organize 
Reld  Day  in  an  area  where  the  pubiic 
could  see  us  and  ask  questions  Every 
year  we  provide  communications  for  the 
Multiple  Sclerosis  Walk-a-Tbon.  Our  club 
gives  demonstra!mns  for  interested 
groups,  and  lately  we  have  offered  a  class 
in  amateur  radio  to  about  1 2  people ,  t  can't 
speak  for  the  others,  but  I  know  I  put  in  3-5 
hours  a  week  on  the  class  aione,  and  if 
only  one  person  passed  the  test,  1  would 
stilt  consider  it  time  welt  spent, 

I  realize  all  this  isn't  very  much,  but  if  a 
club  of  eight  members  can  do  this,  a  club 
with  2C0  members  should  be  abie  to  do  at 
[east  twice  as  much. 

Richard  LXol!iasWB40BV,  Camilla  GA 
I  ttK)ughi  Id  write  you  about  these  two 
stacks  of  magazines  I  have.  One  stack  srts 
50  nice  on  the  shelf,  and  the  other  is  a  job 
to  gel  organized.  The  one  that  Sits  so  nice 
ts  OST.  and  the  other  is  your  73.  Why? 
Now  after  many  long  hours  of  deep 
though  I ,  Tve  found  the  answer.  The  QST 
jg  read  once,  and  the  73s  are  read  and 
re-read  many  times  over.  Keep  up  the 
good  work.  TNX  far  a  great  magazine. 

Thanks  for  taking  the  tirrw  to  write— and 
^ad  you  're  er^oying  73  —  Wayne 

Umm  E,  U^of  WBiTC2r7,  Cheyenne 

WY  Ttie  last  "new"  magazine  I  sub- 
scribed to  was  some  Tlmex^Sindair  rag 
that  sent  me  two  issues,  then  promptly 
disappeared  from  the  planet.  Tm  not  wor- 
ried, though .  You  seem  to  have  a  knack  for 
doing  things  right i 

Tm  signing  up  for  your  new  magazinei 
and  if  it  looks  good,  I'd  like  to  get  a  sub- 
scription for  High  School  III.  High  School 
III  is  an  alternative  high  school  here  for 
kids  who  aren't  able  to  remain  m  a  "tradi- 
tional" high  school-  Tve  visaed  HS3,  and 
tihey  look  like  a  great  bunch  of  kids  who  are 
making  the  best  of  what  they  have^ 

The-r  library  is  very  pitilul — there  ts  no 
Dewy  Decimal  621  section  (electronics). 
J'm  going  to  try  to  recttfy  that,  and  even  try 
to  introduce  some  of  trie  students  to  ham 
radio.  Wish  me  luck!!  Looliing  forward  to 
your  new  mag! 

Steven  Rosenberg  KC6FYLf  Sherman 
OaksCA  ]  |ust  wanted  todropyoua  r>oteto 
tell  you  how  much  I've  been  enjoying  73 
lately.  1  upgraded  to  General  a  few  months 
ago,  and  I  moved  to  an  apartment  QTH- 
April's  issue  was  great  I  buill  Frank 
K&iZGC'S  "Artmcial  RF  Groui>d."  arKl 
now  wooddf  wtiat  t  did  without  it.  The  sim- 
pte  constructkwi  projects  are  great.  From 
the  April  and  May  issues  aione  Til  be  busy 
building  lor  some  time  to  come— Im  get- 
ting ready  to  put  the  Colof  Burst  Ether 
Duster  together  for  some  mountain  top 
QflP. 

Thanks  for  paying  attention  to  apart- 
ment ops  with  articles  on  indoor  antennas, 
Way's  "Apartment  Antennas:  A  Chal- 
lenge," was  very  heipfuL  You're  definEtety 
improving  73.  ami  I  hope  you  keep  the 
techncal  articles  coming.  Td  iove  to  see  a 
home-brew  SSfi  rig— call  me  a  glutton  for 
punish  n>ent. 


I  hope  the  new  codeless  Teclmician 
license  will  bring  a  new  kind  of  ham  to  the 
k>cai  repeaters,  as  welt  as  a  bunch  ol 
computer  types  to  packet  wfio  wouldn't 
lake  the  plunge  before.  Tm  looking  for^ 
ward  to  Radk}  fun—\  liope  it  can  do  the 
|ob  and  help  get  a  whole  lot  more  people 
licensed  and  on  the  bands. 

Oh,  \  used  an  Uncle  Wayne  tape  for  only 
a  CO u  pie  of  hours  a nd  I  passed  the  1 3  wpm 
with  no  trouble  and  virtually  no  study,  I 
didn't  think  it  would  work,  but  Jt's  almost 
subliminal.  I  couldn't  copy  anywhere  near 
100%  on  the  20  wpm  tape,  but  when  the 
exam  came,  it  was  like  a  walk  in  tlie  park! 
1  don'l  know  quite  how  if  worked,  but  it 
dkl. 

Glad  the  code  tape  helped. ,  .kfOkforyou 
on  20m  now      .  Wayne 

Bin  Pftts  KC4WJG,  Troy  AL  Ftecently  my 
interest  in  amateur  radio  was  rekindled, 
and  I  made  a  firm  decision  to  get  my  ticket. 
Ttie  war  in  the  Persian  Gulf  made  me  real- 
ise that  electronic  communications  are 
stiil  important,  and  I  wanted  to  be  able  to 
do  anything  I  could  to  help. 

I  passed  the  tests  ar>d  made  Tech.  but  1 
want  10  lei t  you  t hat  rBost  of  the  people  wfto 
becofrve  mteresied  don't  get  ttieir  licens- 
es. T1>ey  become  discouraged  and  k>se 
ifiteresi.  I  think  I  have  a  very  good  Klea 
why. 

t  h^  to  travel  SO  miles  to  find  a  ham 
magazine  [73,  ol  course) . . .  at)0ut  a  week 
[later)  I  got  a  list  of  ctut^  in  ihe  area  that 
offered  exams.  With  a  Radio  Shack 
Novice  and  TeCh  theory  book,  which  1  also 
had  to  travel  50  miles  to  find,  I  studied  for 
three  weeks,  The  ABRL  test  was  not  ex- 
actty  streamlined  (it  took  three  hours),  but  I 
passed  on  the  first  try. 

While  waiting  fof  my  ticket  to  arrive,  I 
located  two  other  hams  wtvere  I  work.  One 
had  retired  and  wasn't  very  active  on 
the  air.  He  tokl  me  about  the  kical  club, 
and  I  attended  the  next  meeting.  Guess 
what— there  was  no  program  and  no 
planned  activities,  however  there  was  a 
good  discussion  on  how  weH  the  military 
operators  could  copy  code  during  WWII. 
When  ihe  time  came  for  the  next  meet* 
ing,  I  went  to  where  the  first  meeting 
had  been,  but  no  one  else  was  there.  The 
location  had  been  changed,  and  they 
thought  everyone  knew  about  the 
change.  I  had  left  my  phone  numJ^r  with 
the  club  president.  Since  I  didn't  Have  my 
license,  I  couUn't  ask  anyone  on  the  air 
where  the  meeting  was.  I  had  mei  two 
prospective  hams  at  the  first  meeting  who 
were  studying  for  their  no-COde teste.  They 
didn'l  pass.  1  wonder  if  I  wiFI  see  them 
again, 

I  have  been  reading  73  since  the 
f^ovember  issue.  I  really  enjoy  your  maga- 
zine^  The  first  thing  I  read  is  the  letters, 
and  the  second  thing  is  your  editorial,  I 
have  to  agree  with  you.  There  are  a  lot  of 
peopie  in  amateur  radio  who  donl  want 
things  to  change.  Ttiey  may  be  nice  guys* 
but  they  are  behind  the  times  Perhaps  t 
am  passi  ng  j  udgment  too  $oon,  but  no  one 
has  mvited  me  to  ^!e  their  stiack,  ^to  one 
has  otf&red  to  lei  m#  lisiert  in  wtien  tti^  go 
on  the  nets,  or  stiowrr  me  how  their  rigs 
operate.  Is  ham  radio  a  closed  society,  oc 
is  it  possible  thai  most  of  the  older  hams 
are  simply  unaware  of  the  needs  of  new 
hams? 

I'm  not  giving  upn  Vm  studying  for 
General  right  now.  Tm  also  studying  your 
magazine.  1  want  to  build  ai  least  some  of 
my  equipment.  I  work  for  an  aircraii 
manufacturer  in  the  electrical  and  avi- 
onics fields,  and  I  work  with  VHF  ar^  UHF 
r^tio  regularly.  I  also  have  worked  witti 
computer  hardware  and  software  for 
many  years.  I  taught  myself  to  program  in 


several  languages  t  can't  wait  to  try  padc^ 
et  and  some  of  the  other  digiial  modes. 
What  Tm  trymg  to  say  is  that  Tm  not 
stupid,  and  i  think  I  could  rmke  a  signifi- 
cant conlributior>  to  the  local  club,  but  they 
don't  seem  to  care  \i  I  or  anyone  else  gets 
a  good  start.  If  you  coukl  publish  some 
articles  dealing  with  simple  receivers  and 
transmitters,  and  some  of  the  accessories 
to  hel  p  operate  t  h  e  s  h  ack  J '  m  sure  it  wou  Id 
be  worthwhile.  If  the  old-timers  won't 
[each  us  what  lo  do,  maybe  your  maga- 
zine will. 

Bill,  maybe  we  shouki  start  publishing  the 
names  of  rotten  ham  clut^  who  are  doirrg 
all  they  can  to  hurt  amateur  radio.  Wb 
couki  also  pubUsh  the  names  and  caH- 
Stgns  of  the  ctub  of^iers.  Maybe  we  can 
shame  ^iem  into  doing  something  .  ,ofai 
f^st  get  them  to  resign  and  fet  someone 
with  3  pulse  take  their  position  Congratu- 
lations on  getting  your  license.  Look  for 
meon  Wm David  NWPH 

J.  Frank  Brumbaugh  KB4ZGC,  Buffalo 
NY  Alt  authors  appreciate  comments 
and  requests  for  additional  information 
about  their  published  articles,  but  those 
requesting  such  informatkm  should  thir»k 
about  the  cc^t  of  postage— not  just  for 
the  one  tetter  they  hope  to  receive,  but 
10  consider  that  a  number  of  otf^er  hams 
have  also  wntien  the  authior  for  inlofma- 
tion— and  enclose  an  SASE  as  an  ad  of 
courtesy.  The  author's  time  and  talent  go 
into  these  replies,  which  he  is  p teased 
lo  do  free  of  charge— but  please,  don't 
expect  him  to  pay  your  postage  bill  as 
welL  An  SASE  will  guarantee  a  reply.  I  am 
70  years  old,  living  on  very  inadequate 
social  security  checks,  and  jUst  can't 
afford  to  pay  postage  for  those  hams  who 
want  something  from  me  but  who  lack 
ih©  courtesy  to  enclose  an  SASE.  I  do  not 
like  todisappoini  anyone,  btjt  I  have  lo  be 
realtstic. 

Thanks  for  the  reminder,  frank.  Alt  writers 
appreciate  an  SASEs  self-addressed, 
stamped  envelope  When  no  SASE  is  en- 
closed, many  wrttars  do  not  answer  ra* 
quests Linda  KAlUKf^ 

Tom  Spellman  KBaiOG,  Leetonfa  OH  I 
must  confess,  I  en^y  73 f  The  features  on 
the  latest  equipment,  the  well-done 
projects.  I  would  like  to  see  some  sort  of 
gool-proof  projects  designed  to  help  you 
l#af  n  somethi  ng .  so  I  can  get  my  three  kids 
Invofved  more  Tt»ey  are  primed  by  the 
things  they  see  rr^  do  with  amateur  radio, 
and  I  catch  them  thumt>ifig  through  73. 
They  do  ask  questions,  Yes,  there  are 
young  people  interested  in  ham  radio. 
Yes,  the  children  are  interested  in  comput- 
ers, science,  and  space.  The  middle  child, 
13-year-old  Heather,  did  a  science  fair 
project  on  OSCARs.  We  can  keep  the  hob- 
by growing  with  a  bit  of  encouragement  to 
these  kkis. 

Keep  blowing  the  whistle  on  itiose  lead- 
botiomed  fogg^es  who  would  nl  share  a 
frequency  with  a  youngster  even  if  they 
knew  they  woykj  tose  It  because  it  mft 
us^  (220). 

Paul  KI4CH,  Chattanooga  IH  Just  wan^ 
ed  10  let  you  know  how  much  I  like  your 
magazine.  What  Mike  are  the  articles  on 
how  to  build  it  yourseff.  One  of  my  favorite 
columns  is  'Above  and  Beyond.  "  I've 
been  a  ham  for  about  22  years  and  have 
been  wanting  to  get  into  working  with  mi- 
crowave Another  column  I  like  is  "ATV," 
I'm  happy  to  $ee  thai  you  don't  use  over 
half  of  your  magazine  writing  about  cork- 
tesls.  Keep^it  technical,  tiweto,  buiW-tt- 
yourself. 
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dealer  and  manuteciiifer  you  coritact  to  exhort  them  to  advertise  with  us.  Remember  Uote  ad  pages  - 
more  anicles.' 
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IJumber  2  on  your  Feedback  card 


Never  sa  y  die 


Wayne  Green  W2NSD/1 


License  Fees? 

First,  thanks  to  ajr  of  you  who  sent 
mf  clippings  from  n^wspapefs  and 
magazines  about  the  FCC's  plans  to 
aiiCf  iort  off  the  specfrym  to  the  highest 
bidders,  Anyone  like  to  guess  what 
OOuntry  starting  with  *  J''  will  probably 
end  jjp owning  everything? 

In  tine  with  this  thought,  the  qijestlDn 
Of  license  fees  for  amateurs  has  reared 
its  ugly  head  again,  Yes,  I  know,  the 
knee-jerk  reaction  is  to  fighl  furiously  to 
keep  getting  the  free  tide  we've  been 
enjoying,  After  allj  can  hear  you  trying 
10  ask  me  seriously «  don't  we  provide 
communications  during  emergencies? 
Yep.  sure,  sort  of. 

And  don't  we  train  people  in  technol- 
ogy so  they'rl  be  available  during 
wartime?  Come  on.  you  don't  really  be- 
lieve that  old  baloney,  do  you?  We 
haven't  been  able  to  provide  any  useful 
fodder  !o  the  military  stnce  WWII.  50 
years  ago.  Yes,  we  were  esdrefnely 
valuabte  then.  But  our  ham  gear  today 
15  so  far  behind  in  technology  that  ii's 
paihetic.  We're  generations  behind 
and  falling  further  back  every  year. 
Heck,  we've  still  got  some  old  coots 
who  honestly  believe  that  CW  still  lives. 
Talk  about  fossils! 

i-teck,  if  any  Gulf  War  communica- 
tions equipment  comes  onto  the  sur- 
plus market,  most  of  us  wouldn't  have 
a  clue  about  what  to  do  with  it.  What  are 
yo^  going  to  do  with  spread  spectrum 
surface  mount  technology  micropro^ 
cessor  controlled  radios? 

Let's  not  try  and  use  bluster  and  ex- 
aggeration  lo  keep  from  paymg  our 
sfmre  this  lime,  fn  fact,  I  sij^est  we  go 
the  other  way  and  not  jusl  endorse  the 
idea  of  license  fees,  but  ask  the  FCC 
for  even  higher  fees  than  have  been 
suggested. 

Higher  fees?  The  man's  gofie  daft  in 
his  dotage.  Hams  pay  money?  Every- 
one knows  hams  are  the  cheapest, 
most  miserly  group  yet  to  appear  on 
this  old  earth.  Every  ham  knows  that 
hams  long:  ago  won  the  concept  of 
cheap  away  from  the  Scots.  Vm  exag- 
gerating? Oh  yeah?  Ask  any  ham  deal- 
er how  much  I'm  exaggerating.  Any  of 
'em.  You'll  hear  waf  stories  you  won't 
believe  of  cheapness  gone  berserk. 
We're  talking  wortd  class  cheap.  We're 
talking  hams  who  will  spend  three  days 
shuttling  between  ham  dealers  at  Day- 
ion  to  drive  the  price  of  a  new  rig  down 
another  two  dollars. 


Wayrw'a  F'roposal 

Look.  Since  several  of  you  have  be- 
gun to  notice  the  Lack  o!  youngsters  in 
our  fiobby,  and  I  think  that  most  of  us 
will  agree  that  socking  a  young  new- 
oofner  with  a  high  entry  fee  isn't  too 
clever,  t  propose  thai  we  ask  the  FCC 
to  not  cfiarge  hams  under  ?1  any  li- 
cense fee.  That  make  sense? 

Yes»  I  know,  the  kids  today  are  sport- 
ing SI  00  sneakers,  even  though 
they^ve  never  even  learned  to  lie  the 
laces.  Perhaps  we  should  encourage 
"Sesame  Street"  to  do  a  special  on 
shoelaces. 

Arid  I  see  tlieir  expensive  d^s^gner 
jeans  (with  the  knees  torn  out).  And 
thetr  Nir^tendo  games.  But  if  you  stop 
and  think  about  it,  ^e  kids  with  the 
most  money  are  those  running  drugs 
and  may  not  tie  exactly  the  kind  of  kids 
we're  looking  for.  Even  If  they  did  get 
ham  licenses  we  wouldn't  understand 
them  over  the  air  since  ihey  speak 
some  strange  dialect  made  up  largely 
of  one  124eiterword. 

The  FCC,  to  simplify  their  tremen- 
dous work  load  (am  3  being  sarcastic?), 
now  deals  out  10-year  licenses,  That's 
okay  with  me.  Now  I  can  forget  to  re- 
new my  license  every  10  years  instead 
of  every  five.  Out  that  tends  to  escalate 
any  nominal  yearly  license  fee  mto  fair- 
ty  large  numbers, 

I  don '  1 1  h  i  nk  any  of  us  who  are  act  ual- 
ly  using  our  H cense  would  argu6  that 
*«  get  St  00  worth  of  enjoyment  out  of  it 
a  year.  But  k^rdy;  that's  $1,000  fof  10 
years.  Holy  moly!  PanicsvilJe. 

A  $3-e-year  fee  has  been  proposed. 
Well,  since  I'm  suggesting  that  we  let 
the  kids  in  free,  how  about  the  rest  of  us 
ponying  up  a  crummy  $5  a  year  to 
make  up  for  the  difference?  That's  $50 
for  10  years.  That's  about  what  a  din- 
ner tor  three  costs  if  one  person 
doesn't  eat.  Even  cheapskates  like  me 
find  a  lunch  for  four  goes  over  $50, 
Maybe  it's  the  dessert  that  doas  it. 

iven  retirees  should  be  able  to  eke 
out  $50  for  the  privilege  of  irascibly 
drtving  the  rest  of  us  bananas  with  their 
endless  exposing  of  the  vacuity  of  their 
lives  for  the  next  1 0  years . 

Perhaps  we  should  put  in  a  proviso 
that  our  widows  can  apply  for  a  refur^d 
for  the  unused  portkin  of  our  lee  in 
case  we  win  our  treasured  Silent  Key 
certificate  before  our  license  runs  out.  I 
had  a  letter  from  an  XYL  saying  her 
husband  had  died  that  morning  and 


she'd  like  a  refund  on  his  73  sub8Cf<p- 
tion. 

What  to  Do 

This  is  the  hard  part.  It  means  you've 
got  to  find  someone  you  know  who  can 
wrrte  and  get  them  lo  do  some  letters 
for  you  to  sign  urging  the  FCC  and  the 
appropriate  senators  and  congress- 
men to  make  that  a  $50  fee  for  10 
years,  with  no  fee  for  anyone  under  21  - 
Id  suggest  you  write  the  letters  your- 
self,  but  Tve  been  asking  you  to  write  to 
me  for  more  than  30  years  and  I 
haven't  heard  from  you  yet,  so  it's  obvi* 
ous  that      efc. 

Of  course  I  realize  that,  since  you 
agree  with  me  100%  of  the  time,  there 
isn't  any  real  urgency  in  yoiir  wrtling. 
Ahef  all.  as  long  as  I  don't  hear  from 
you.  ril  know  that  you  are  in  total 
agreement  with  me.  Right?  Yes,  I  truly 
believe  that,  frothing  else  makes  any 
sense. 

The  FCC's  Secretary  gets  malt  at 
Washington  DC  20554.  Your  senators 
and  the  senators  on  the  subcommiliee 
involved  with  this  mess,  Ernest 
HoHings  (D-SC)  Chairman,  Daniel  In- 
ouye  (D-HI),  Dale  Bumpers  (D-AR), 
Frank  Lautenburg  (D-NJ).  Jim  Sasser 
(D-TN).  Warren  Rudman  (R-NH),  Ted 
Stevens  (R-AK).  MarK  Hatfiefd  (R^R), 
Robert  Kasten  (R-Wi).  Senate  Office 
Building.  Washington  DC  20510. 
Reps.  Neal  Smith  (D-IA)  Ohairmar^.  Bill 
Alexander  (0-AR),  Joseph  Early  (D- 
MAK  Bob  Carr  (D-MF),  Allan  Mollohan 
(D-WV).  Nancy  Petosi  (D-CAJ.  Hal 
Rogers  (R*KY).  Ralph  Regula  (ROM), 
Jim  Kolbe  (R-AZ),  House  Office  BuUd- 
ing,  Washington  DC  20515. 

The  easy  approach  is  to  write  your 
letter  on  a  computer  and  then  just 
change  the  salutation  as  you  print  \i  out 
for  each  senator  or  congressman.  Oh 
yes,  please  run  off  an  SKtra  copy  of 
your  letter  for  me. 

Living  Longer 

Lost  some  of  your  zest  for  amateur 
radka?  Maybe  it's  time  you  got  out  of 
youf  old  rusty  rut  and  tried  something 
new?  Even  the  tiest  of  things  get  old 
after  a  while.  Yes.  even  sex  .  unless 
you  find  a  new  paitner.  That  seems  to 
perk  up  even  the  oldest  of  codgers,  it 
sure  upsets  their  wives,  though. 

You  know  as  welt  as  I  that  rt's  having 
interests  and  goals  that  keep  you  alive. 
This  is  why  so  many  men  die  shortly 


after  retiring. .  .retiring  to  enjoy  their 
"golden  years."  Some  gold.  They 
should  be  called  the  wooden  years,  be- 
cause that's  the  bo%  they're  in.  .  .or 
else  a  small  vase  on  their  widow's  mafv 

Through  73 1  can  lead  you  to  water, 
but  I  can't  make  you  drink,  no  matter 
how  much  E  hoarse  around.  Or  hearse 
around.  We  can  run  articles  telling  you 
how  much  fun  packet  is*  but  we  appar- 
ently can't  get  you  to  give  it  a  try.  Ditto 
slow-scan,  RTTY,  moon  bounce.  DX- 
peditioning,  QRP,  and  SO  on. 

Right  now  the  biggest  need  our  hob- 
by has  is  not  for  you  to  keep  yourself 
alive,  mumbling  inanities  endlessly  on 
20m  and  begging  for  OSLs.  It's  lo 
adopt  a  youngster  and  exercise  your 
atrophied  elmer  muscles  We  need  a 
saiious  attack  of  mentonng 

Don't  just  srt  there  limp  and  jelly-fike^ 
Get  some  fire  rn  your  endocrine  sys- 
tem. Call  the  principai  of  a  local  school 
and  see  if  they  have  a  program  for  peo 
pie  lo  come  in  and  talk  with  their  stu- 
dents. And  if  not,  why  in  the  hell  not? 
Then  go  in  and  talk  to  the  kids  about 
amateur  radio.  Get  'em  excited.  And 
even  better,  offer  lo  help  'em  get  their 
licenses. 

We've  got  something  over  400,000 
licensed  hams  who  seem  to  be  at  least 
partially  alive. .  .of  which  maybe  half 
are  even  remotely  active.  I  define  "ac- 
tive" as  being  able  to  find  a  rig  if 
pressed  by  a  phalanx  of  steel-eyed, 
armed  FCC  inspectors. 

It's  no  wonder  we're  seeing  our  ham 
bands  being  used  mote  and  more  by 
criminals  to  make  ihe^r  operations  eas- 
ier. What's  more  secure  these  days 
than  our  ham  bands?  The  Medford 
(MA)  police  {none  of  them  hams)  used 
2m  HTs  to  rob  banks  and  stores,  I  guar* 
antee  we'  re  not  using  our  bands  much. 
Heck,  I  take  my  2m  HT  atong  when  I 
travef  and  call  In  on  every  repeater  I 
can  find.  I'll  bet  I  get  an  answer  on  one 
outotio.  Phooey. 

What  little  activity  we  have  today 
seems  to  be  concentrated  in  OX  pile- 
ups  on  the  low  bands,  where  a  couple 
dozen  DXers  spend  thetr  evenings 
jamming  each  other  to  get  a  OSL  from 
some  exciting  place  like  London  or 
Pafis. 

Lkryd  arnj  Irts  art  going  strong,  go- 
ing from  country  to  country  on  what 
seems  to  be  a  lifetime  DXpedition.  The 
only  pity  there  is  that  they  so  seldom 
write  to  share  their  exciting  adven- 
tures, The  next  time  you  work  them, 
see  if  you  can  get  in  a  couple  words 
between  your  call  and  their  signal  re- 
port to  suggest  that  they  should  at  least 
take  a  few  minutes  a  day  to  write  some^ 
thing  to  help  get  kids  interested  in  the 
hobby, 

I've  OXed  from  enough  rare  loca^ 
tions  to  know  that  every  country  visited 
holds  a  fascinating  story.  Did  I  teli  you 
about  my  visit  to  Western  Samoa, 
where  I  operated  5W1 A2?  Did  I  tell  you 
about  how  the  natives  will  promptty  kill 
you  if  you  hit  one  of  them  with  a  oar? 
And  how  they  walk  in  ditficul!-to-dodge 
bunches  down  the  middle  of  the  only 
road  on  the  island  at  night?  Did  I  tell 
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^o  competition  class  transceiver 
s  even  in  the  same  ballpark  as  the 
rS-850S- 

You  n  find  a  superior  intcrmod- 
jlation  dynarnic  range  of  108  dB 
hroughout  the  entire  100  kHz  to 
JO  MHz  range. 

Kenwood's  optional  DSP- 100 
)igital  Signal  Processor  (DSP) 
:onverts  audio  signals  to  digital 
nformation,  where  it  is  shaped 
and  processed  by  a  micropro- 
resson  For  SSB  work,  this  means 
a  cleaner  signal,  and  for  CW,  it 
illows  adjustment  of  the  rise  and 
all  times  for  optimum  waveshape. 
rhe  DSP- 100  also  works  at  the 


receiver  detector  level  for  audio 
shaping,  in  all  modes. 

Other  advanced  technology  in 
the  TS-850S  includes  10  Hz  step 
dual  VFOs,  multi-mode  scanning, 
full  and  semi  break-in  CW,  superior 
interference  reduction,  keyer,  dual 
noise  blanker,  and  RIT/XIT.  100 
memory  channels  store,  transmit, 
and  receive  frequencies  indepen- 
dently. High  boost  for  SSB  signal 
'punch?  Microphone  supplied. 

The  Kenwood  TS-850S.  All 
band.  All  mode.  One  year  warranty. 
In  a  class  by  itself! 

Key  options* 

DSP- 100  Digital  Signal  Processor 


AT-300  160  - 10  m  external  antenna  tuner. 
AT-850  160-10  m  internal  antenna  tuner. 
DRU-2  Internal  digital  recording  unit. 
IF-232C  Computer  interface.  PG-2X 
DC  cable.  PS'52  Power  suppiy-  SO'2 
TCXO.  SP-31  Matching  external  speaker. 
VS-2  Voice  synthesizer  YG-455C-1  500 
Hz  CW  filter  for  455  kHz  IF  YG-455CN<1 
250  Hz  CW  filter  for  455  kHz  IF.  YK-88C-1 
500  Hz  CW  filter  for  8.83  MHz  IR 
YK-88CN-1  270  Hz  CW  filter  for  8.83 
MHz  IR  YK-88SN-1  L8  kHz  SSB  filter  for 
8  83  MHz  IR 
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*  pacesetter  in  Amateur  Radio 


TH-77A 

Compact  2in/70cm 
Band  HT 

Here's  a  radio  that  deserves  a 
double-take!  The  TH-77A  is  a 
feature- packed  dual  band  radio 
compressed  into  an  HT  package. 
The  accessories  are  compatible 
with  ourTH-7S,TH-25,  andTH-26 
Series  radios.  Repeater  and  remote 
base  users  will  appreciate  the  DTMF 
memory  that  can  store  aff  of  the 
DTMF  characters  (%  #p  A,  B,  C,  and  D) 
that  are  usually  required  for 
repeater  functjonsi 

•  Wide  band  receiver  coverage. 

136-165  (118-165  [AM  mode 
118-136]  MHz  after  modification)  and 
438-449  995  MHz.TX  on  Amateur 
bands  only.  (Two  meter  section  is 
modifiable  for  MARS/CAR  Permits 
required.) 

•  Dual  receive /dual  LCD  display. 
Separate  volume  and  squelch  con- 
trols for  eacli  band.  Audio  output  can 
be  mixed  or  separated  by  using  an 
external  speaker 


•  Cross  band  repeat  function, 

•  Dual  Tone  Squelch  System  (DTSS). 

Uses  standard  DTMF  to  open 
squelch. 

•  CTCSS  encode/decode  built-in. 

•  Forty-two  memory  channels. 
AH  channels  odd  spitt  capable. 

•  DTMF  memory/aytodialer. 
Ten  15-digit  codes  can  be  stored, 

•  Direct  keyboard  frequency  entry. 
The  rotary  diet  can  also  be  used 

to  select  memory,  frequency, 
frequency  step,  CTCSS,  and  scan 
direction. 

•  Multl-functioru  dual  scanning.  Time 
or  carrier  operated  channel  or  band 
scanning, 

•  Frequency  step  selectable  for 
quick  QSY.  Choose  from  5, 10, 12.5, 
15, 20,  or  25  kHz  steps. 

•  Two  watts  (1.5  Won  UHF)  with 
supplied  battery  pack.  Five  watts 
output  with  PB-8  battery  pack  or 
13.8  volts.  Low  power  is  500  mW 

•  DC  direct-In  operation  from  6.3-16 
VDC  with  the  PG-2Vtf 

•  T-Alert  with  elapsed  time  indicator. 

•  Automatic  repeater  offset  on  2  m. 

•  Battery-saving  features* 

Auto  battery  saver,  auto  power  off 
function,  and  economy  power  moda 


Qompfet^  «orvic«  manuals  dr^&vmlable  for  sH  Kenwood  tmnsceivers  and  most  accessories. 
Specifications  and  featur&s  ara  sui^i^ct  to  ^ange  without  rioticemobiiQatkm. 


•  Supplied  accessories: 

Flex  antenna,  PB-6  battery  pack 
(7.2  V,  600  mAHX  wall  charger,  belt 
hookp  wrist  strap,  keyboard  cover 

Optional  accessories: 

•  BC-10:  Compact  charger  •  BC-11:  Rapid 
charger*  BH-6:  Swivel  mount  •  BfT-S:  AAA 
battery  case  •  0C-1/PG-2V:  DC  adapter 

•  DC-4:  Mobile  charger  tor  PB-10  •  DC-St 
Mobile  charger  for  PB-6. 7. 9  •  PB-5: 72  V, 
200  mAh  NiCd  pack  for  2.5  W  output 

•  PB-6:  72  V.  600  mAh  NiCd  pack  •  PB'7: 
72  V.  1100  mAh  NiCd  pack  •  PB-S:  12  V, 
600  mAh  NiCd  for  5  W  output  •  PB-9: 

72  V,  600  mAh  NiCd  with  built-in  charger 

•  PB-11: 12  V,  600  mAh  OR  6  V.  1200  mAh, 
for  5  W  OR  2  W  •  HMC-2:  Headset  with 
VOX  and  PIT  •  PQ-2W:  DC  cable  w/fuse 

•  P6'3F:  DC  cable  with  filter  and  cigarette 
lighter  plug  •  SC-2a.  29:  Soft  case 

•  SMC-30/31:  Speaker  mics.  •  SMC- 33: 
Speaker  mic,  w/remote  control  ♦  WR-t: 
Water  resistant  bag, 
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Number  3  on  your  Feedback  csrcf 


BOt TED  B Y  UNDA  RENEAU  KA  f  UKM 


Packet  Challenge 

On  January  25,  1991 ,  the  FCC  sent  vtofa- 
tlon  of  Part  97  notices  to  11  amateur  packet 
operators,  fining  several  of  them  $300  for 

allowing  the  dissemination  ol  a  message  al~ 
fegedly  posted  by  Joseph  L.  Reed  WA3QNS 
of  Norristown,  Pennsylvania,  on  the  N3LA/ 
Rolf  Jesperson  BBS  in  Spring  City,  Pennsyi- 
vania. 

The  message  publicized  a  900  telephone 
number  and  urged  readers  to  call  the  number 
to  register  opposition  to  the  war  fn  Iraq.  The 
message  did  not  mention  a  reported  $10 
charge  for  using  the  900  number.  Amateur 
operator  Russell  "TJ"  Tjepkema  of  Virginia 
Beach,  Virgmia,  believed  the  message  was  a 
business  communication  outlawed  under 
Section  97/11 3(a),  and  reported  the  matter  to 
the  FCC  in  Norfolk,  Virginia. 

J.  Jerry  Freeman.  FCC  Engineer  in  Charge 
of  the  Norfolk  fieid  office,  issued  the  citations 
'*after  consulting  with  many  otherSp"  Unlii 
then,  most  amateurs  believed  that  only  ttie 
originator  of  a  prohibited  transmission  was 
responsible  for  message  content.  Such  is  not 
the  case,  says  Freeman:  *\..the  amateur 
rules  provide  thai  the  licensee  of  an  amateur 
station  shalt  be  responsible  for  rts  proper  oper- 
ation. ...  Section  310(d)  prohibits  a  radio  sta- 
tion licensee  from  giving  his  or  her  license  or 
any  of  the  rtghts  conveyed  by  the  license,  to 

anyone  else "  Freeman  emphasized  that 

the  FCC  licenses  individual  amateur  stations, 
not  systems  or  networks,  and  that  all  amateur 
service  rules  apply  to  each  amateur  station 
even  when  it  is  operating  as  part  of  a  system. 

More  than  50  petitions  have  been  filed  with 
the  FCC,  seeking  clarification  of  responsibility 
for  messages  sent  through  djgipeaters,  pack- 
et bulletin  boards,  and  voice  repeaters.  As  of 
April  26,  four  had  been  formally  accepted  for 
commentary. 

Racketeers  and  sysops  of  BBSs  are  worried 
that  if  every  message  has  to  t>e  evaluated 
before  transmission,  it  will  mean  the  end  of 
packet  as  we  know  it.  Although  Freeman  has 
seemingly  backed  off  a  bit  by  cancelmg  the 
fines— and  in  most  cases  dismissing  the 
charges  against  BBS  operators  who  have  tak- 
en corrective  action — some  angry  packeteers 
are  seeking  to  oust  Freeman  from  govern- 
ment employment. 

Freeman  W4JJ,  an  Extra  Class  amateur 
himself,  says,  **Amateur  radio  operators  are 
very  resourceful.  As  I  said  before,  they  may 
not  abdicate  their  responsibilities,  and  I  be- 
lieve they  will  come  up  with  a  system  which 
will  be  abte  to  prohibit  dissemination  of  unau- 
thonzed  traffic/*  When  asked  about  the  nega* 
bve  effect  having  to  manually  evaluate  each 
message  lor  content  would  have  on  the  ama- 
teur's abinty  to  handle  traffic,  Freeman  replied 
that.  ''An  amateur  who  retransmits  a  business 
or  prohibited  message  is  violating  the  rules.  If 


there  is  an  emergency,  their  procedures  could 
be  changed. .  /they  could  have  various  de- 
grees of  readiness/'  TNX  W5Yi  RBpori.  Vol 
t3,  /^,  and  Westllnk  Report,  Nos.  600  and 

eor. 


It's  Official 


Amateurs  must  be  off  220-222  MHz  by 
midnight,  UTC  on  August  28.  That's  8  p.m. 
Eastern  Daylight  Time  on  August  27.  The  FCC 
issLied  its  final  Report  and  Order  in  RR  Docket 
89-552  on  April  29.  At  that  time,  it  also  adopted 
rules  for  the  use  of  220-222  by  the  Private 
t^nd  Mobile  Service. 

Basically,  the  FCC  has  divrded  the  2  MMz 
slice  of  spectrum  into  400  five  kHz-wide  slots 
to  create  200  narrowband  channels.  Ten  of 
these  will  be  reserved  for  government  use, 
UPS  will  be  the  main  beneficiary  of  the  new 
channels. 

The  Eastern  VHF/UHF  Society  is  having  a 
"transition  night  QSO  party,"  henceforth  to 
be  known  as  "The  220  QSY  QSO  Party*'  to 
mark  this  ''ending  and  new  t>egtnning/'  It  will 
t>e  in  two  phases,  two  hours  before  and  four 
hours  after  the  change.  For  complete  rules, 
send  an  SASE  to  the  Eastem  VHF/UHF  Soci- 
ety, Thomas  J.  Kirby  WIEJ,  1  Meadow  Knoll, 
P.O.  Box  455.  Pelham,  NH  03076.  TNX  West- 
link  Report,  No  60h  B-N-T  Bufletin,  Vof  19 
fssue  5,  and  the  Eastern  VHF/UHF  Society. 


Recognition  of  PRB-1 

The  Florida  Legislature  passed  HB-203/ 
SB-598,  reaffirming  federal  guidelines  in 

PRB-1 .  Passage  of  this  bill,  which  became  law 
on  April  28,  makes  Florida  the  first  state  in  the 
nation  to  recognize  PRB-1,  the  FCC*s  Private 
Radio  Bureau  declaratory  "Memorandum 
Opinion  and  Order.'*  issued  on  September  19, 
1985.  In  part,  PRB-1  states  that  '^State  and 
local  regulation  of  a  station  antenna  structure 
must  not  preclude  amateur  service  communi- 
cations. Rather,  it  must  reasonably  accommo* 
date  such  communications,  and  must  consti- 
tute the  minimum  practicable  regulation  to 
accomplish  the  state  or  local  authority's  legiti- 
mate purpose/' 

Section  166.0453  of  the  Florida  bill  covers 
amateur  radio  antennas.  It  forbids  local  gov- 
ernments to  enact  unduly  restrictive  antenna 
ordmances  that  do  r>ot  conform  to  the  limited 
pre-emption  titled  "Amateur  Radio  Pre-emp^ 
tion,  101  FCC  2d  952  (1985);'  also  known  as 
PRB^l. 

ARRL  Northern  Florida  Section  Manager 
Rudy  Hubbard  WA4PUP  originated  the  idea 
of  pushing  for  a  state  law  recognizing  PRB-1. 
ARRL  State  Government  Liaison  John  Hills 
KC4N  of  Tallahassee  pursued  Rudy's  idea  of 
asking  Hurly  Rudd,  a  neighbor  and  legislatorp 
to  introduce  HB*203  in  the  1991  session. 
Many  Florida  hams  wrote,  phoned,  or  tele- 
grammed  their  district  representatives,  while 


Southern  Rorida  ARRL  Section  Manager  Dick 
Hilt  WA4PFK  and  staff  pushed  hard,  too. 

Adding  to  the  fervor  was  a  prosecution  in 
Oriando  of  a  ham  who  violated  a  blanket  25- 
foot  tower  limit  under  a  theretofore  ignored 
Orange  County  ordinance  passed  in  1979.  Ac- 
cording to  Rudy,  officials  held  further  action  in 
abeyance  pending  the  outcome  of  HB-203/ 
SB-598. 

While  fulure  antenna  restrictions  are  not 
totally  banned,  local  politicians  will  be  slower 
to  think  of  them  in  the  future-  The  legislation 
do&s  not  affect  private  contracts,  such  as  land 
covenants  and  deed  restrictions.  Home  and 
land  buyers  shouki  research  such  re^rictions 
before  closing  on  a  sale.  JHX  Bafanced Modu- 
lator, Voi  XXVf.  No.  5.  TNX  also  Jim  McMillan 
for  sending  us  an  eariy  article  on  the  proceed- 
ings. Referenced  also  was  the  ARRL*s  FCC 
Rule  Book. 

Bigger  and  Better 

The  best  guess  Is  that  well  over  35,000 
people  attended  the  1991  Dayton  Hamven- 
tion.  The  official  attendance  was  32.716, 
which  didn't  include  several  thousand  young- 
sters who  were  admitted  free  to  introduce 
them  to  amateur  radio.  That  this  401h  edition 
was  bigger  and  better  than  ever — 12%  larger 
ttian  last  year — is  a  good  indication  that  amar 
teur  radio  is  indeed  alive  and  thriving. 

More  than  $110,000  in  prizes  was  donated 
by  the  amateur  industry  and  awarded  to  lucky 
ticket  stub  holders.  There  was  a  separate 
prize  drawing  for  the  young  people  who  were 
admitted  tree.  One  conventioneer  won  an 
ICOM  IC-2SAT  in  an  unusual  way:  He  turned 
in  $1,700  thai  he  found  in  a  folder  with  no 
identification.  Earlier,  however,  the  money 
had  been  reported  as  lost.  Though  it  wasn't 
(COM  who  lost  the  money,  the  firm  wished  to 
applaud  WAdOKA  for  his  honesty. 

The  first  Hamvention  took  place  in  1951  at 
the  Dayton  Bittmore  Hotel.  Six  hundred  peo- 
ple showed  up  to  inspect  the  wares  of  seven 
exhibitors  and  to  attend  six  forums.  This  is  a 
far  cry  from  1991  *s  three  hundred  plus  ex- 
hibitors  and  51  forums  on  diverse  subjects. 

In  1964  the  Hamvention  moved  to  Mara  Are- 
na, where  it  has  been  held  ever  since.  New 
this  year  were  large  tent-booths  for  flea  mar- 
ket dealers  who  couldn't  obtain  a  commercial 
booth  inside  the  center.  Even  though  there 
were  more  sellers  than  ever,  it  was  a  sell-out. 
TNX  W5Yi  Report,  VoL  13,  fssue  #10. 

Help  Save  Our  Bands 

Write  your  congressmen  iti  support  of 
H.R.  73,  the  Amateur  Radio  Spectrum  Pro- 
tection Act  of  1991 .  Introduced  by  Congress- 
man Jim  Cooper  of  Tennessee,  a  member  of 
the  House  Committee  on  Energy  and  Com- 
merce,  this  amendment  to  the  Communica- 
tions Act  of  1934  would  help  prevent  further 

73  Amateur  Radio  Today  •  July,  1991     7 


QRX. 


Photo  A.  One  of  (he  most  frequentiy  heard  voices  in  the  Milwaukee,  Wisconsin,  area  is  that  of 
Theodore  Maddox  WA9QQJ,  recipient  of  a  Good  Guy  CHation  for  his  work  ^ih  Novices.  You  may 
ha^re  heard  him  handting  traffic  when  he  was  active  with  Navy  f^ARS,  too,  catt  N§HEL  After  the 
Navy.  Ted  joined  a  CBer's  dub  in  order  to  teach  ham  radio  to  CBers,  which  he  did  with  great 
success.  We  salute  Ted  for  his  contnbuUor}  to  ham  radio. 


loss  of  our  amateur  radio  spectrum.  (See  the 

March  "ORX"  for  more  details  if  you  wish.) 
Tell  your  Congressmen  that  Jim  Cooper  has 
authored  H.R.  73  to  prevent  further  erosion  of 
frequencies  allocated  to  the  Amateur  Radio 
Service.  You  might  mention  that  there  are 
nearly  hatt  a  million  hams  nationwide-  Include 
the  number  of  hams  in  your  county  or  state, 
since  this  means  potential  votes,  TNX  Art 
Smith  W6IN]  and  Counterpoise,  Vol  XXXIH, 
No.  5.  Excerpt  from  article. 

News  from  Mir 

To  help  expand  manned  amateur  radio  in 
space  activities,  ICOM  and  PacComm  re- 
cently doftated  gear  to  the  Soviet  space  sta- 
tion Mir.  According  to  Soviet  amateur  radio 
space  operations  coord  mat  or  Boris  Stepanov 
UW3AX.  the  iCOM  iC-228  2  meter  FM  trans- 
ceiver and  the  PacComm  "Handi  Packet" 
TNG  unit  are  already  in  orbit. 

British  astronaut  Helen  Sherman  is 
presently  being  briefed  by  U W3AX  on  Mfr 
amateur  equipment  operation.  At  the  date  of 
this  writing  (May  16)  she  was  expected  to 
launch  around  May  18  and  rendevous  with  Mir 
a  coyple  of  days  later.  Operating  from  Mir,  she 
was  to  use  the  callsign  GB1 MIR/U.  If  all  went 
as  planned,  by  now  Helen  would  have  contact- 
ed nominated  schools  in  the  United  Kingdom, 
giving  the  results  of  and  observations  on  vari- 
ous experiments  being  conducted  aboard  Mir. 
Undoubtedly  there  will  be  future  opportunities 
to  listen  in  on  the  144  MHz  contacts,  TNX 
Westtink  Repod.  No$.  600  and  60  r  and  John 
A.  Magliacane  KD2BD,  CompuServe  Space 
News, 
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Tiny  Cameras 


The  size  of  a  thumbnail?  According  to  an 
article  in  the  April  25,  1991  Wail  Street  Jouf- 
nai,  researchers  at  Edinburgh  University  m 
Scotland  have  developed  a  single  computer 
chip  that  incorporates  all  the  circuitry  needed 


for  a  video  camera.  It  does  both  light  sensing 
and  signal  processing.  Even  with  the  tens  that 
fits  on  top  of  the  chip,  it  is  still  only  the  size  of  a 
thumbnail.  When  they  become  available,  they 
may  cost  as  Httle  as  $40  each. 

White  the  researchers  onfy  envision  its  use 
in  automatic  teltef  machines  for  security,  other 
people  see  more  exciting  possibilities,  such 
as  baby  monitors,  picture  telephones,  bar 
code  readers,  robotic  vision  systems,  rocke- 
teering,  baUooning,  and  yes— you  guessed 
ii— ham  amateur  television,  or  ATV.  TNX 
Miles  Abernathy  N5K08. 

Calling  Ham  Scouts 

If  youVe  combined  amateur  radio  with 
Soy  Scout/Expiorer  activities.  Hat  Camlin 
W3QLP  would  iilce  to  hear  from  you.  With 
the  help  of  the  Baltimore  Area  Council  of  Boy 
Scouts,  he  is  wrtting  a  book,  the  Scouting  and 
Exptonng  Ham  Radh  Manual  Write  Hal  Cam- 
fin  W3QLP  at  BSA  Post  73,  7506  Jacquill 
Road,  Glen  Burnie  MD  21061-3812.  TNX 
W5YI  Report,  Vol.  13.  issue  itO. 

Writers  Wanted 

Radio  hobbyists  who  like  to  write^  and 
wdters  who  are  radio  hobbyists,  are  betng 
sought  by  Tiare  Publications.  Tiara  is  interest* 
ed  in  developing  new  titles  in  all  areas  of  ama- 
teur radio.  If  interested,  ask  lor  a  copy  of  the 
Tiare  "want  lis!"  which  is  available  for  an 
SASE,  TNX  Tfare  Publications,  P.O.  Box  493, 
Lake  Geneva  Wl  531 47. 


Photo  B.  Five-year-old  Veronica  Harrington  KC6TQR  of  Long  Beach,  California,  passed  her 
Novice  exam  last  April.  Currently,  she's  studying  for  her  Technician  upgrade  so  she  can  get  on 
the  local  2  meter  kid's  net.  Veronica  also  enjoys  IOmeter  voice.  Her  mom,  Ann  N6YGP,  and  dad, 
Curt  N5HMR.  helped  her  learn  code  and  theory.  Her  other  interests  are  ghost  stories  and  vintage 
horror  films. 
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Micro  AT V  Transmitter 

Can  the  Dick  Tracy  video  wristwatch  be  faraway? 

by  Mike  Henkoski  KC6CCC 


JL.^ 


Ever  think  about  going  pedes- 
trian mobile  with  ATV  from 
your  shirt  pocket?  If  so,  here's  a 
project  thai  will  enable  you  to  do 
just  that!  Thanks  to  the  avaUabilify 
of  a  new  packaged  oscillator  pro- 
duced by  RF  Monolithics,  Inc,  of 
Dallas,  Texas,  the  dream  has  now 
become  a  reality. 

Most  non-synlhesized  meth- 
ods of  transmitter  design  for  VHF 
and  above  require  the  use  of  fre- 
quency multiplier  stages  in  con- 
junction with  standard  crystals. 
Physical  limitaiions  placed  on  the 
crystal  are  such  that  fundamen- 
tal frequencies  over  20  MHz  are  not  practi- 
cal, due  to  the  fragile  namre  of  the  quanz 
wafer 

There  is,  however,  another  way  of  gaining 
higher  oscillation  frequency  using  the  same 
quartz  material:  Use  a  SAW  (Surface  Acous- 
tic Wave)  resonator.  A  SAW  resonator  is 
formed  by  placing  a  pattern  of  metal  reflec-: 
tors  on  the  surface  of  a  quartz  substrate* 
Using  this  method,  oscillation  will  occur  at 
much  higher  frequencies  than  by  convention- 
al  means,  and  you1l  be  able  to  achieve  funda- 
mental frequencies  of  more  than  J  GHz.  This 
resonator,  when  combined  with  microchip 
technology,  will  provide  a  packaged  oscilla- 
tor capable  of  producing  over  5  milliwatts  of 
continuous  output  in  the  UHF  70cm  ATV 
band. 

Normally,  the  cost  to  engineer  and  produce 
this  type  of  device  would  be  prohibitive  lo  the 
amateur  radio  communit),  However,  as  luck 
would  have  it.  the  ATV  segment  of  our  band 
in  Germany  is  used  for  license-free  devices 
such  as  car  alarms,  garage  door  openers,  etc. 
In  looking  through  the  spec  sheet  from  RFM , 
I  noticed  that  one  of  the  frequencies  they 
produced  for  the  European  market  was  nearly 
right  on  top  of  the  434.00  MHz  ATV  fre- 
quency (see  Photo  B), 

Because  of  the  frequency  involved,  and 
the  small  size  of  the  components  used, 
this  project  may  prove  difficult  for  begin- 
ners. Use  of  SMD  (Surface  Mount  Devices) 
helps  to  lessen  the  effects  of  stray  induc- 
tance and  capacitance,  but  the  small  over- 
all size  of  the  project  may  still  be  a  real 
challenge.  Some  standard  components  were 
used  in  noncritical  areas.  The  primary  goal 
was  to  end  up  with  a  stable  and  reproducible 
design. 


The  winding  and  placing  of  the 
coils  require  special  attention.  The 
closer  the  coils  are  made  to  the  di- 
mensions indicated,  the  easier  the 
tune^up  will  be. 


Photo  A.  The  assembled  micro  TV  transmitter. 

A  Few  Tips  About  SlVf  Ds 

You  have  to  be  able  to  see  it  to  work  with 
it— use  of  a  magnifier  of  some  sort  may  be 
helpfuL  Sharp  tweezers  are  a  must. 

Use  a  small  pencil-tip  soldering  iron  with 
about  a  35  watt  rating.  Make  sure  the  tip  is 
kept  clean,  and  don't  linger  on  die  compo- 
nents too  long. 

When  installing  a  component,  tin  the  pad 
area  lightly,  position  the  component,  then 
tack  one  side  into  place.  Check  the  position, 
then  solder  the  other  side.  Apply  gentle 
downward  force  to  the  component  to  main- 
tain position.  {Bd.  Note:  Before  you  tackle 
the  micro  A  TV  bo^rd,  you  m^y  want  to  get  a 
bag  of  SMD  resistors  from  Radio  Shack  and 
try  your  hand  at  soldering  a  few  praaice 
components  on  a  scrap  piece  of  PC  tKmrd.] 

Take  your  time.  Fortunately,  the  parts 
count  is  not  very  high — I  assembled  the  first 
unit  in  about  two  ht>urs. 

If  you  wish  to  etch  your  own  board,  re- 
member that  feedth rough  positions  are  not 
all  reflected  on  both  halves;  some  are  on 
one  side,  the  remainder  are  on  the  other. 
Drill  all  the  holes  indicated  on  both  sides 
independently. 


Photo  B.  Tlie  RF  MonoHikics  SAW  oscillator 
module.  {Photo  courtesy  of  RFM.  i 


UTiat  Does  What 

The  heart  of  the  micro  ATV 
transmitter  is  the  Micro  Transmit- 
ter Module  by  RFM.  It  consists  of 
a  SAW  resonator,  along  with  asso- 
ciated circuitry — all  contained 
w ithin  a  5-lead  TO-39  package. 

The  device  has  a  maximum  rat- 
ing for  the  supply  of  no  more  than 
10  volis.  and  a  power  output  rated 
at  +7dBm,  or  6  mW.  (Ed.  Note:  The  micro- 
TV  transtnittcr  is  designed  to  operate  from  a 

9  volt  battety  (7-10  voh  operating  range).  If 
you  plan  to  use  a  power  supply  greater  than 

10  volts,  you  must  use  a  voltage  regulator  IC 
to  drop  the  voltage  below  10  volts,  j 

Pin  2  is  provided  for  external  modulation 
input,  but  for  this  project  it  is  unusable  be- 
cause the  maximum  modulation  rate  allow- 
able is  50  kHz.  This  pin  is  tied  high  through 
Rl  and  bypassed  by  C 1,  Pin  3  is  available  for 
power  output  adjustment.  The  value  of  R2  is 
set  at  33k  to  allow  maximum  output  power* 
Pin  4  is  VCC  with  Pin  K  connected  to  the 
junction  of  LI  and  C2,  providing  output  tun- 
ing. C3  and  C4  provide  for  proper  RF  by- 
passing of  UL 

The  output  at  LI  is  coupled  to  the  sec- 
ofKlary  L2  which  feeds  the  base  and  bias 
network.  C3  provides  impedance  matching  to 
the  base  of  the  amplifier/modulator  QL 

Output  to  [he  antenna  from  Ql  is  provided 
by  way  of  matching  network  L3  and  C4,  L4, 
C5,  C6  constitute  a  low-pass  network  ensur- 
ing adequate  suppression  of  the  2nd  harmonic 
(35  dB  down).  R5  lowers  the  Q  of  L3,  which 
provides  for  greater  stability  of  Ql  for 
changes  in  VSWR  at  the  antenna.  R5  also 
serves,  together  with  C7,  to  block  RF  from 
entering  the  modulator.  CIO  through  C13 
provide  additional  bypassing  of  the  power 
supply. 

The  modulator  consists  of  R6  used  to  match 
R7  video  gain  control  to  the  incoming  video 
impedance  of  75  ohms.  If  a  100  ohm  value  for 
R7  was  available,  R6  would  not  have  been 
necessary,  but  it*s  difficuh  to  find  chip  pots 
less  than  500  ohms,  C7  provides  DC  isolation 
and  impedance  matching  to  the  base  of  video 
amplifier  02  and  pedestal  clamp  DL  Vari- 
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Figure!.  PC  hoard  foil  pauems,  (a}.  Bottom 
layer,  (b).  Top  layer.  Use  a  074  size  drill  bit 
for  all  holes.  Be  .sure  to  solder  jumpers  be- 
tween the  top  and  bottom  layers  where  indi- 
cated for  efficient  grounding. 


Figure  I.  Schematic  diagram  of  the  micro  TV  transmitter. 


able  resistor  R8  sets  the  proper  pedestal 
clamping  and  resiores  the  DC  leveL  Without 
clamping  and  DC  restoration  of  the  video 
waveform  the  sync  pulse  amplitude  lends  to 
change  with  variations  of  scene  illumination. 
This  has  the  undesirable  effect  of  loss  of  sync 
and  tearing  of  the  picture. 

Resistors  R9,  RIO  and  Rl  1  provide  proper 
bias  and  gain  set  for  Q2.  Capacitor  C8  serves 
to  boost  the  high  frequency  respon.se  of  Q2  to 
allow  for  good  resolution  and  color  satura- 
tion. Transistor  Q3  serves  as  an  emitter  fol- 
lower modulator  stage. 

Transistor  Ql  is  run  at  only  25%  of  its 
maximum  to  ensure  low  intermod  products 
and  also  to  avoid  compression  of  the  horizon- 
tal sync,  Heat-sinking  is  accomplished  by 
contact  v^ith  the  PC  board  clad. 

Coil  Winding 

Coil  winding  is  simplified  by  using  ma- 
chine screws  of  the  proper  size  and  thread  as 
forms.  The  wire  used  may  be  either  insulated 
or  not.  I  used  24  guage  bare  tinned  wire 
(available  from  Radio  Shack)  on  mine  be- 
cause you  don't  have  to  strip  the  coating. 

RF  OUT 


TP-I 


Figures,  Parts  placement:  (a) 
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VIDEO  m 
Bottom  side,  (b)  Top  side. 


Wind  each  coil  tightly  on 
the  form  and  bend  the 
leads  to  shape  while  it's 
still  on  the  form  (to  avoid 
distorting  them). 

Assembly 

Install  all  SMD  chip 
components  first,  caps  and 
resistors-  Then  install 
transistor  Ql ,  making  sure 
to  pre-trim  the  leads  first. 
Leads  only  need  to  be 
about  1/16"  long.  The  col- 
lector is  the  longer  of  the 
leads.  When  trimming  to 
size,  cut  the  collector  at  a 
slight  angle  to  differentiate 
ilfrom  the  others. 

After  prefltting  the  tran- 
sistor onto  the  board,  place 
a  small  amount  of  heat- 
sink  compound  underneath.  All  that  is  needed 
is  a  1/32"  dot— too  much  may  make  soldering 
the  leads  more  difficult  than  necessary. 

Next,  inslall  all  the  coils,  starting  with  LL 
Solder  L2  onto  the  ground  plane  on  one  side^ 
then  C3  at  the  other.  The  fmal  position  of  L2 
should  be  such  that  LI  and  L2  appear  to  be 
one  continuous  coil  as  viewed  from  directly 
above.  If  the  two  are  too  far  apart,  there  may 
not  be  enough  coupling  between  ihem. 

Install  Diode  Dl,  then  transistor  Q2.  Now 
all  the  remaining  components  can  be  in- 
stalled. Solder  die  battery  clip  leads  to  the 
board,  observing  the  proper  polarity.  Use 
mini  coax  to  connect  the  output  to  the  antenna 
dummy  resistor.  Also  use  coax  to  connect  to 
the  video-in  on  the  board.  Connect  the  other 
side  to  the  female  RCA, 


Tune-Uii 

Now  we  are  ready  for  the  final  test  and 
tunings  but  before  continuing  use  an  ohmme- 
ter  to  check  the  resistance  of  the  circuit 
through  the  battery  clip.  It  should  be  no  less 
than  4(X>  ohms .  If  it  is,  stop  now  and  check  for 
shorts- 


it 
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Figure  4.  Coil  winding  details. 
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®  PC-Pakratt  II:  IBM  Compatible  ter- 

minal  control  program  for  the  PK-232; 
menu-driven;  works  with  or  without  b 
mouse:  full  Host  Mode  support  for  the 
latest  PK'232  command  set;  built-in 
QSO  logging  facility;  fast-initialfzation 
cuts  start-up  time  down  to  a  few 
seconds;  disk  and  printer  access  for  all 
PK'232  functions  including  Pakl^ail 
messages;  SI AM^^ screen  for  quick  and 
easy  signal  identification;  DOS  gateway: 
supports  COM  1  -  4;  includes  latest 
version  of  the  PK-FAX  program  to  dis- 
play received  facsimile  images  on  screen, 
save  to  disk  and  more;  can  run  PKFAX 
without  leaving  the  program;  command 
line  switches  allow  you  to  change  baud 
rate,  COf^  port,  mode,  etc,  easily;  com- 
pile parameter  screer^:  context'Sensifve 

@  PC'Pakratt-88:  IBM-Compatibte  ter- 
minaf  control  program  for  the  PK-88; 
same  features  as  PC-Pakratt  II  with 
Pad<et  only  and  no  QSO  logging  feature; 
complete  host  mode  support  for  all 
PK'88  commands ,..••.  $44,95 


Software 


Designed  with  flexibility  and 
performance  in  mind. 


MacRATT  with  FAX:   Macintosh- 
compatit^e  terminal  control  program  for 
the  PK-232fi/IBX  and  PK-^BS  controllers; 
includes  interface  cable  for  Mac  Plus 
and  newer  models;  windows  for  entering 
text,  displaying  the  receive  buffer  and 
logging  transmitted  text;  standard  f^ac 
features  such  as  scrolling  and  copying 
to  the  clipboard;  built-in  FAX  mode  for 
screen  display,  save  to  disk  and  printing 
of  received  WEFAX  images;  utilizes  the 
Host  Mode  in  the  PK-88  and  PK-232; 
can  run  under  MultiFinder  for  efficient 
multitasking;  complete  macro  facility 

®  Com  Pakratt  with  FAX:  Com- 
modore C-64  and  C-128  compatible  ter- 
minaf  control  program  for  the  PK-88 

and  PK-232MBX  controllers;  utilizes 
AEA's  Host  Mode;  full  disk  and  printer 
access;  split  screen  operation  with 
separate  transmit  and  receive  windows; 
function  key  support  for  most  common 
commands  and  parameters;  includes 
Com  FAX  for  on-screen  fax  display  and 
disk/printer  access  , $74.9S 


hmt-vsdue 


®  AEA-FAX:  BM-Compa^bte  hardware 
and  software  to  receive  and  display 
facsimile  and  wire  photo  images;  the 
right  way  to  do  multiple  grey  levels 
-  not  by  putting  an  analog  mode  into  a 
digital  multi-mode  controller;  16  grey 
levels  in  VGA  mode;  also  supports 
Hercules  monochrome,  CGA  and  EGA; 
"daisy ^chain*"  RS-232  input  so  your  TNC, 
modem  or  other  device  can  be  used  on 
the  same  COM  port;  "slide-show'*  mode: 
tuning  scx}pe  visible  even  when  receiving 
an  image  on  screen;  auto-save  ability; 
shielded  audio  cable;  5-1/4*  and  3-1/2' 
disks  included ,,,,.•.  $99,95 


Specifications  subject  to  change  without 
notice  or  obligation.  Prices  listed  are  sag- 
gesied  Amateur  Net  through  participating 
dealers.  For  more  information,  contact  ABA 
at  (206)  775-7373. 

Technical  support  may  be  obtained  through 
CompuServe's  Hamnet  forum.   Messages 

should  be  sent  to  user  ID  076702,1013. 


Advanced  Electronic  Applications,  Inc. 

RO.  Box  C2 160 /2006  196th  St.  aw.  LynnwooaWA  98036-0918 

Technicol  Support  Sc  Soles;  (206)  775-7373     Fax:  (206)  775-2340 

©  Copyright  1991  by  AEA.  Inc.  Al  ^ghft  Resefved. 


Photo  Q  Build  your  own  "Lookie-Talkie'\ 
The  micro  ATV transmitler  and  a  GBC  CCD- 
100  or  a  Micro  Video  Products  micro-TV 
camera  can  be  easily  mounted  in  an  old  2 
meter  HT  case.  Note  camera  lens  in  center. 

Connect  a  47  ohm  W  wati  resistor  with 
short  kiids  (dummy  load)  between  the  anten- 
na output  and  ground.  Connect  a  standard  1 
voit  peak-to-peak  video  input.  Connect  an 
oscilloscope  to  TP-1 ,  the  modulation  input  to 
Ql.  Apply  power  to  the  transmitter.  Adjust 
pots  R7  and  R8  for  6.5  volts  peak-to-peak 
video  at  TP- 1 .  What  we  are  trying  to  do  at  this 
point  is  set  ?he  waveform  right  between  the 
positive  rail  and  ground  without  compressing 
either  the  whiles  at  the  bottom  or  the  horizon- 
tal sync  at  the  top.  The  DC  level  at  TP-1 
should  be  approximately  3.3  volts  with  a 
9-voU  supply. 

Next,  adjust  C2  to  give  maximum  power 
output  using  an  RF  voltmeter  placed  across 
the  dummy  load,  A  standard  DC  voltmeter 
could  be  used  to  adjust  the  power  out  by 
inserting  a  1N914  diode  between  the  multi- 
meter and  the  hot  side  of  the  dummy  load 
resistor.  Connect  the  anode  of  the  diode  to  the 
load  and  the  cathode  to  the  plus  lead  of  die 
meter.  Adjust  for  (he  maximum  voltage  indi- 
cation. An  alternate  method  of  adjustment 
would  be  to  use  a  signal  strength  meter  or 
wattmeter.  Most  wattmeters  will  give  some 
son  of  usable  indication  for  peaking. 

Remove  die  dummy  load  resistor  and  con- 
nect the  transmitter  to  a  70cm  antenna— 1  use 
an  HT  rubber  duck  from  my  handheld— and 
observe  the  picture.  You  may  wish  to  make 
some  minor  adjustments  to  R7  and  R&j^  this 
point. 

The  peak  power  output  (as  indicated  on  a 
spectrum  analyzer)  has  been  between  80  and 
100  mW  at  the  horizontal  sync  tip.  Remem- 
ber, power  meters  don*t  indicate  in  the  same 
manner*  so  power  output  as  measured  using  a 
meter  may  be  somewhat  less.  If  you  have  a 
spectrum  analyzer  available,  you  can  fme 
tune  by  expanding  or  compressing  the  coils. 
Be  careful  not  to  short  the  windings. 

Note:  Some  parts  of  the  countr>^  use  434,00 
MHz  as  a  repeater  input.  Please  check  with 
the  ARRL  repeater  directory  to  see  if  there 
are  any  ATV  repeaters  that  may  be  affected 
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by  your  transmissions  when  operating  ATV 
from  R/C  aircraft.  Most  ATVers  use  a 
2  meter  simplex  frequency  for  coordination 
of  activity.  Some  of  the  more  common  fre- 
quencies are:  144.34  (Midwest),  145.17 
(Phoenix),  146.43  (West  Coast)  and  147.45 
MHz  (parts  of  Ohio) .  Check  the  local  activity 
before  you  transmit  so  as  not  to  interfere  with 
other  ATV  transmissions.  Also,  other  local 
ATVers  will  enjoy  flying  along  with  your 
R/C  plane  if  you  alert  them.  Test  flights  have 
shown  that  interference  to  even  weak  stations 
can  be  minimized  by  maintaining  a  distance 
of  at  least  15  miles  from  an  ATV  repeater. 

There  are  many  uses  for  the  micro  ATV 
transmitter.  My  favorite  happens  to  be  flying 
it  in  model  aircraft,  I  have  also  taken  one  of 
these  transmitters  aloft  using  a  kite,  and  F  ve 


even  attached  one  to  a  model  RC  car.  There 
have  been  numerous  balloon  launches  using 
ATV  as  a  payload.  This  micro  package,  used 
to  drive  an  SAU4  brick-type  power  amp 
(such  as  a  PC  Electronics  PA-5),  would  make 
a  nice  payload.  You  could  also  build  your 
own  ^^Lookie-Talkie".  Mike  WA6SVT  put 
one  in  a  2  meter  HT  case  along  with  a  micro 
TV  camera  (see  the  Parts  List  for  camera 
sources)  and  had  a  blast  carrying  it  all  over 
the  Dayton  hamfest  (see  Photo  C).  Bring 
along  a  pocket  LCD  TV  and  you  now  have 
instant  2-way  video  communications  in  a 
very  compact  and  portable  package.  Have 
fbn. 


Contact  Mike  Henkoski  KC6CCC  at  PO  Box 
3464,  San  Clemente  CA  92672* 


Parts  List 
Part  Descnptfon 

All  resistors  are  surface  mount  type,  %  watt,  5%. 


R4 

R6vR11 

R3 

R5.R9.R10 

R1 

R2 

R7 

R8 

L1-L4 


470 

100Q 

51 OO 

1kQ 

lOkQ 

33kQ 

IkQ  surface  mount  pot. 

22kQ  surface  mount  pot. 


Radio  Shack  271-313 
Radio  Shack  271-313 
Mouser  260-511 
Radio  Shack  271-31 3 


Mouser  321-3100-1 K 
Mouser  321  ^3 100-22K 
See  text  for  winding  info 


All  capacitors  are  surface  mount  type  NPO,  50  V  unless  otherwise  specified. 


C5 

03,04 

06 

C8,C9,C10 

01,01 4 

Oil 

015 

012 

C2 

013 

07 

D1 

Q2,Q3 

Q1 

U1 

Misc. 

2' 

1 

1 
1 


1.5pF 

3.3  pF 

10  pF 

lOOpF 

470  pF 

0.001  \)f 

0.01  pF 

0.1  pF 

2.8^12.5  pF  trimmer 

2.2  pFJ6V  tantalum 

22  ^eF,  16V  tantalum 

1N914diode 

PN2222A  NPN  transistors 

MRF911  NPN  transistor 

MX1020 


Mouser  140-CC501 N1 .50 
Mouser  1 40-0050 1N3,3C 
Mouser  140-CC501 NIOOD 
Mouser140-CC501N101J 
Mouser  1 40-CC501 N471 K 
Mouser  140-00501 B102K 
Mouser  1 40-CC501 B1 03K 
Mouser  140*00  502  B104K 
Mouser  24AA071 
Radio  Shack  272-1435 
Radio  Shack  272-1437 
Radio  Shack  276-1 122 
Mouser  592-PN2222A 
RF  Parts.  Inc.  or  ECG63 
SAW  oscillator  (RFM) 


parts: 


Radio  Shack 

Radio  Shack  270-325 

Beldeo 


#24  solid  wire 

9V  battery  clip 

M  tni  coax  RG-1 74  type  50Q 

Female  RCA  phono  plug 

Female  SMA  connector  (optional)  E.F,  Johnson  1 42-0701  -201  or  equiv. 


Kits  or  Assembled/Tested: 

A  complete  kit  including  SAWoscilfator,  blank  PC  board  and  all  components  is  available 
for  $89  ppd.  from  Elktronics,  12536  TR  77,  Ftndlay  OH  45840.  (419)  422-8206,  Also 
available  as  separate  items  are  the  blank  PC  board  ($1 9)  and  the  434  MHz  SAW  oscillator 
($30). 

Assembled  and  tested  micro  ATV  transmitter  boards  (catalog  #ATVM-70)  are  avaiiabie 
forS119  from  PC  Electronics,  2522  Paxson  Lane,  Arcadia  CA91007,  (818)  447-4565* 

Please  include  your  callsign  with  your  order. 

TV  camera  sources: 

GBC  OOD-100  miniature  TV  camera 

CCTV  Corp..  315  Hudson  St.,  New  York  NY  10013,  (600)  221-2240. 
Micro- Video  Camera 

Micro  Video  Products.  1334  Shawnee  Dr,,  Santa  Ana  0 A 92704. 

(800)  473-0538  or  (71 4}  957-9268. 
Parts  sources: 

Mouser  Electronics;  (800)  346-6873. 

RF  Monolithics,  4441  Sigma  Rd.,  Dallas  TX  75244,  (214)  233-2903. 

RF  Parts.  1320  Grand  Avenue,  San  Marcos  CA  92069.  (619)  744-0700. 


MgbipuHity 


Mghvaiue 

Amateur  Television  Products 


VSB-70 


®  NEW!  VSB-70  ATV  Transceiver:  the  only  amateur 
television  transceiver  utilizing  VSB  (Vestlgiat  Sideband)  technology 
to  minimize  adjacent  channel  interference  and  preserve  spectrum 
space;  built-in  UHF  GbAsFET  preamp  to  improve  reception: 
covers  the  70  cm  band,  420  -  440  MHz;  inter*modulation  distortion 
less  than  -42  dBc:  one  watt  PEP  output;  monitor  transmitted  and 
received  stgn^s  on  your  standard  TV  rec^uBr:  audio  and  video 
Input  via  front  panel  10- pin  camera  j^^k  or  rear  panel  RCA  audio 
and  video  inputs  {switchatyfe);  crystal-controlled  or  ¥ariat^e-tunir}g 
down  converter;  crystals  for  434  and  439.25  t^Hz  are  included; 
optional  crystals  fm  421.25  and  426^5  are  avaifatte;  requires 
13.6  VDC  @  1.5  amps $349.95 

®  NEWI  RLA-70  Remote  Linear  Amptfier  with  Power  Supply: 

mast-mounted  amplifer  boosts  your  ATV  signal  up  to  50  watts  PEP; 
equivalent  to  a  100  watt  amplifier  in  the  ham  shack  with  a  3  dB 
line  toss;  built-in  GaAsFET preamp  mounted  at  the  antenna  where 
it  does  the  most  good;  power  suf^lied  through  the  coax;  includes 
MPS'100  Multi-purpose  Power  Supply:  provides  a  well-regulated 
28V  DC@6  amps  for  the  RLA-70;  also  provides  regulated  13SV 
DC  @  2  amps  for  the  VSB-70  -...-** .*.*...--  S699;00 


430*16  Antenna:  high-performance,  computer  optimized yagi 
speciftcatly  desigrmd  for  ATV  operation;  broadband  frequency 


coverage  from  420  to  440  MHz;  16  elements  give  you  14.3  dBd 
gain;  O-ring  sealed  connectors;  28  degree  E-plane  tea/n  width; 
32  degree  H-plane  beam  width;  10  foot  boom   $119.95 


®  AVT  Master  Amiga  Video  Terminal:  SSTVand  FAX 
system  (hardware  and  software)  for  transmit  and  receive  with  your 
Commodore  Amiga  Computer;  55  SSTV  modes  in  up  to  4,096 
simultaneous  colors;  Nine  FAX  modes  in  up  to  16  grey  levels; 
eight  function  "repair  kif  vastly  reduces  damage  caused  by  QRM 
or  QRN;  on-screen  tuning  scope;  mode-to-mode  conversions; 
interpolating  zoom;  image  tinting,  brightness  and  contrast  control; 
text  overlay  using  multiple  fonts,  boldface,  italics  and  underlining 
in  any  combination  or  color;  automatic  CW  and/or  synthesized 
speech  ID  after  transmit;  custom  color  bar  generation;  user-defined 
FAX  demodulation  curves;  image  rotation  and  flipping;  paint 
compatible;  extensive  ARexx  language  support;  real-time  software 
filtenng  for  scope  and  receive  operations;  grab  screens  to  transmit 
from  any  digitizer  or  operating  program  in  reai-time;  automatic 
start  and  run  at  any  time;  image  printing  in  both  black-and-white 
and  color  on  hundreds  of  printers •  - $299.95 

Specfficatfons  sut^ect  to  change  without  notice  or  oi>ligat/on.  Prices 
Msted  are  suggested  Amateur  Net  through  partidpating  dealers. 

Technical  support  may  be  obtained  through  CompuServe's  fiamrwt 
forum.  Messages  should  be  sent  to  user  ID  ^76702.  1013. 


Advanced  Electronic  Applications,  Inc. 

P.O.  Box  C2160/2006  196th  St.  S.W.  Lynnwood.  WA  98036-0918 
Technical  Support  &  Sales:  (206)  775-7373    Fax;  (206)  775-2340 

©  Copyright  1991  by  AEA,  Inc.  All  Rights  Reserved, 


KumberS  on  your  Feedback  card 


Tropo  Time  is  Now! 

Talk  thousands  of  miles  on  the  VHF/UHF  bands. 


by  Gordon  West  WB6N0A 


Hooking  up  with  a  repeater 
300  miles  away,  direct,  on 
FM,  is  often  possibb  dyring  the 
summer  and  fall  months.  If  you 
own  a  VHF  or  UHF  mobile  or 
bu^e  unit  with  SSB  capabilities, 
your  long-range  contacts  on  what 
arc  normally  short-range  frequen- 
cies can  really  get  exciting.  And 
if  conditions  are  Just  right.,  you 
can  access  an  FM  repeater  over  a 
thousand  miles  away!  Imagine 
that. 

The  phenomenon  for  tong- 
range  VHF/UHF  and  microwave 
DXing  is  called  iropospheric  duct- 
ing. Bui  don't  confuse  *  tropo" 
with  E-laycr  skip  (Es),  which  may 
only  last  for  a  few  minutes  on  2 
meters.  The  latter  is  the  result  of 
ionospheric  reflections  from  high 
altitude,  densely  ionized  clouds 
caused  by  wind  shears.  Tropo- 
spheric  ducting,  created  by  tem- 
perature inversions,  may  last  for 
days  and  sometimes  even  weeks. 

Super  Mirages 

Picture  the  iropospheric  duct  as 
an  inverted  mirage  that  occurs  in 
the  atmosphere  above  us.  You've 
all  seen  a  mirage,  where  you  look 
DOWN  the  road  and  see  the  shim- 
mering blue  sky  refracted  from 
ABOVE  by  the  sharp  boundary 
layer  of  hot  air  lying  inches  above 
the  ground.  In  airopospheric  duct, 
a  sharp  boutidary  of  hot  air  associ- 
ated with  a  high  pressure  system  sits  above 
us,  causing  VHF  and  UHF  signals  to  refract 
along  the  bottom  side  of  this  layer,  which 
might  hug  die  horizon  for  over  2,000  miles! 

in  rare  instances  recorded  in  Santa  Bar- 
bara, California,  and  Key  West,  Florida,  the 
tropospheric  duel  became  so  ejttensive  that 
observers  reported  seeing  distant  land  masses 
appearing  upside  down^  shimmering,  out  at 
the  horizon!  This  optical  super-refraction  is 
the  same  atmospheric  phenomenon  that  lets 
you  see  the  glow  of  the  big  city  tights  hun- 
dreds of  miles  away,  and  also  lets  you  receive 
TV  chunncls  from  diree  states  away!  This 
usually  happens  in  summer  and  fall. 

The  VHF  and  microwave  radio  horizon 
is  generally  4/3  the  visual  horizon.  The  slight 
bending «  or  refraction,  of  straight-line  VHF/ 
UHF  and  microwave  frequencies  is  similar  to 
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Photo  A. 
volcano. 


The  KH6HME  beacon  site  at  the  8200 '  level  ofMauna  Loa 
on  the  big  idand  ofHavkmi, 


the  bending  effect  you 
see  when  you  put  a  rod  in 
a  glass  of  water.  The  re- 
fractive index  of  water  is 
different  from  the  refrac- 
tive index  of  air,  howev- 
er. 

Under  normal  weather 
conditions,  the  radio  re- 
fractive index  of  air,  rep- 
resented by  the  symbol 
^^N"for  **NDrmal/'  is 
slightly  over  1  (more 
specifically,  1 ,000345  to 
1.000300).  Pressure  de- 
creases with  height  in  a 
logarithmic  manner  at 
about  1  mb  for  every  10 
m  in  altitude.  Tempera* 


ture  decreases  20  degrees  Fahren- 
heit for  every  mile  of  increasing 
altimde  in  the  troposphere  up  to 
approximately  40,000  feet.  Along 
with  pressure  and  temperature 
dropping  as  altitude  increases, 
water  vapor  content  also  drops. 
(This  is  what  is  meant  by  * 'normal 
weather  conditions/*)  The  air  is 
very  dry  when  you  arc  up  there  in 
a  jet,  flying  across  the  U.S. 

I>ecreases  in  temperature  and 
water  vapor  are  what  most  affect 
extra  long-range  VHF/UHF  and 
microwave  DX.  When  the  weath- 
erman talks  about  a  high  pressure 
system  seiding  in  for  a  few  days 
with  an  expected  temperature  in- 
version, get  ready  for  the  possibil- 
ity of  a  major  **bump"  in  the  nor* 
mally  smooth  lefractive  index*  At 
about  the  diousand-foot  level,  the 
inversion  causes  the  temperature 
to  quickly  increase  instead  of  de- 
crease, as  would  be  normal;  and 
water  vapor  content  abruptly 
drops;  the  air  gels  dry  as  a  bone 
inside  this  thin  inversion  layer. 

An  inversion  layer  strong 
enough  to  create  a  big  DX  tropo 
duct  develops  as  part  of  a  station- 
ary high  pressure  system.  The 
high  pressure  ''cell'*  is  character- 
ized by  air  descending  toward  the 
surface  of  the  earth.  As  the  air 
begins  to  drop,  it  gets  warm.  They 
call  this  "subsidence."  At  about 


Phoio  B.  Paul  Leib  KH6HME  ifiside  the  beacon  situck  ready  to 
work  long-haul  VHF  and  UHFDX  back  to  the  mainland. 


I 


Food  for  thought. 

Our  new  Universal  Tone  Encoder  lends  its  versatility 
lo  ail  Eastes.  The  menu  includes  all  CTCSS,  as  well 
as  Burst  Tones,  Touch  Tones,  and  Test  Tones.  No 
counter  or  test  equipmenl  required  Eu  set  frequency- 
just  dial  tt  in.  While  traveling,  use  it  on  your  Amateur 
transceiver  to  access  tone  operated  systems,  or  in 
your  service  van  to  check  out  your  customers*  re- 
peaters; also,  as  a  piece  of  test  equipnieni  to  modulate 
your  Service  Monitor  or  signal  generator  It  can  even 
operate  off  an  internal  nine  voli  batter) ,  and  is  available 
for  one  day  delivery,  backed  by  our  one  year  warranty. 


All  tones  in  Group  A  and  Group  B  are  included. 

Output  level  flat  lo  within  L5db  over  entire  range  selected 

Separate  level  adjust  pots  and  output  eonnections  for  each 

tone  Group. 

Immune  to  RF 

Powered  by  6-30 vdc,  unreguLued  at  8  ma. 

Low  impedance,  low  distortion,  adjustable  sinewave 

output,  3v  peak-to-peak 

Instant  sian-up. 

Off  position  For  no  tone  output. 

Reverse  pidariiy  protection  buitt-in. 


Group  A 

67,0  XZ 

y|.5Z2 

n8.»2B 

156.7  5A 

11.9  XA 

94  8ZA 

t23.0  3Z 

162,2  5B 

74.4  WA 

97.4  ZB 

J27JiA 

167.9  6Z 

77.0  XB 

100,0  IZ 

l3t.8  3B 

na  8  6A 

79.7  SP 

103.5  lA 

136.5  4Z 

179.9  6B 

82,5  YZ 

107.2  LB 

I4J.3  4A 

186.2  72 

85.4  y A 

U0  9  2Z 

146,2  48 

192.8  7A       1 

MS  YB 

n4  S2A 

I5L4  5Z 

203  5  Ml 

•  Frequency  accuracy.  ±  .  I  Hz  maximum  -  -WC  to  +  85**C 

•  Frequencies  lo  250  Hz  available  on  special  order 

•  Continuous  tone 


Group  B 

TEST-TONES; 

TOUCH  TONES: 

BLRST  TONES 

600 

697     1209 

1600     1850     2150     2400 

1000 

770     1 336 

1650     1900     2200     24K> 

1500 

852     1477 

1700     1950     2250     2500 

2175 

941      1633 

1750     2000     2300     2550 

2805 

1800     2100     2350 

•  Frequency  accuracy,  ±  1  Hz  maximum  -  WC  to  +  85*C 

*  Tone  length  approximately  300  ms,  May  be  lengthened, 
shortened  or  eliminated  by  changing  value  of  resistor 

Model  TE-64  $79.95 


COMMUNICATIONS  SPECIALISTS 

426  West  Taft  Avenue.  Orange.  Califomia  92667 
(8tX))  854-0547/  Califomia:  (714)  998-3021 


CIRCLE  10  ON  IIEA0€R  SERVICE  CAIID 


I 


^w^^^^p^ii™ 


■HAfli^HaMMHiiUfa 


ELECTRON  I C  DISTRIBUTORS  CO. 

325  Mill  Street  t  Vienna  •  VS  22180 

Ph  703.93$r8105 

FAX  703^3a.#1 1 

For  more  information  contact  your  local  deeper     j 


CLP5130>1     Log  Periodic     50^1300  MHz 


this  high  gain, 
wide-band  VHF  and  UHF 
anienna  Is  suitable 
fdr  amateur  radio,  FM 
broadcaating^  scanning, 
VHF/UHF  television, 
government  appNcations 
and  business  band  use. 


Boom  length 

5'9",VSWR2.0:1 

or  less,  max.  element 

length  9  '10 ',  weight  1 1  lbs., 

wind  survival  90  mph. 

Assembly  of  this  antenna 

\s  quick  and  easy.  A  model 

CLP513O-2tlO5'l300  MHz)  is 

available  as  well. 


ROOF  TOWERS: 

Mod^l 

Height 

Ba^e  Width 

Max.  Wind  Load  FT= 

MaxV^rl.  Load  Lbs. 

Wftight 

^R18 

5 '10" 

avA" 

21  (t90mph 

440 

18 

CR30 

9'10* 

39^ 

1       27  m  90  f^ph 

1,322 

33 

CR45 

\  ^-1  '^ " 

39" 

23  (i*  90  mph 

BSI                        B7      1 

CK46  Thrust  Bearing  — Max.  Mast  Diameter  2^^'' 


Mod^i 


RC&-3 

RCSA-a 

RC5A*a 


R 

s 

Vdrtical  Load 
<lbs.) 


ModQl 

Ro  lotion  T  torque 
(lb*./lnch) 

Bra  k&  Torque 
(Ibs./ii^ch) 

Mast  Size 

HG^I 
RC53 
RC5A2 
RC5A-3 

520 

520 

1386 

13QB 

6075 

6075 

13,D20 

13,020 

Horizontal 
Load  (Ibs.f 


aso 

880 
1540 
1540 


i7eo 

17&0 
2200 
22D0 


Preset 


Prt3vide£j 


Provided 


Indicator 
Accufacy 


:i:5^M3)t 
±4"  Majc 

di4^Max 


Square  Feel 


to 

10 

as 

25 


Weight  (lbs.) 
(Rotator  Untt) 


13 
13 

17 
17 


Atlanta  HamFestival 
July  27th  &  28th 


ARRL 

Southeast^ 

Division 

Convention 


Shuttle  Bus  from  Airport  Mariott 

Hotel  and  Restaurant  same  building 

Tailgate  Sales  at  Airport  Mariott-Free 

Air  Conditioned  Flea  Market  and  Exhibits 

Parking  for  RV's 

20+  Forums  •  DX  Verification  •  Testing 

DXPO  Forums  and  Sponsored  with  SE  DX  Club 

Prizes!     Prizes!!     Prizes!!! 

ICOM,  KENWOOD,  YAESU,  MFJ  .„More! 

24  hour  information  —  (404)  739-8716 

or  write 

Atlanta  HamFestival 
Post  Office  Box  77171 
Atlanta,  Georgia  30357 

Headquarters  Hotel  -  Airport  Marriott 
(404)  766-7900  or  (800)  228^9290 

CIRCLE  50  ON  BiADEfl  SERVICE  CARD" 
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CD 
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* 

CO 
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Ui 
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O 

CL 
|UJ 

< 

* 

< 
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UJ 

a 

< 

X 
D_ 

_l 

< 


o 

I— 

CO 


o 


< 

UI 
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ORDERS 
IN-STATE 
SERVICE 
FAX  SERVICE 


1-800-TRU-HAMM 
1-313-771-4711 
1-313-771-4712 
1-313-771-6546 


SALES 


SERVICE 


1 5000  E.  9  MILE  RD.  EAST  DETROIT,  Ml  48021 


KENWOOD 


M^JPEL 

TH-2D5A 

TH-26AT 

IH-ilfA 

TH^TA 

TM-77A 

MOBILE  VKF^HP 
HQPEL 

TM-?^1A 
TM^aMOA 
TM-a&SOA 
TM-331A 

TM-SaiA 

■n*?3iA 

TM.751A 

TS.7H1A 

HF  EOypPMENT 

Is-;  lias 
T£"fiSOS 
TS444)S, 
JBAAOfAT 

TS-fiW/A-T 
TS-a£03 


3ME.5W  AFFORDABLE 
£M  5W  &CAiJl4G  DEL 

7QCM  ?iW  MICRO 
TOCMSWSCAWNGDEL 
ai^TOCM  DEL  DUAL  B 


0E5CRIPTI0H 
2M  -fSW  PROG  MIC 
SM  £SW  DElUKE 

5UI  ^5W  DSLUxe 

£2<>MHZ  35W  PnOG  HJC 
440MHI  2£W  PROG  MIC 
£M/2£!0MHZ  DUAL  SAfJD 
:;^^444?MHrPUAL  BAND 
iW44flM;1^Tfl^HAN 
£hl  ^iliW  all-nwoe 
70CMJ5W  ALU- MODE 
£M  2SW  ALLMOM  BASE 
£M^OCM  SATELUTE 


p.SSSCRIPKON 

HFCOMPOei^CO^/ 

HFJ16MC0MPQENCDV 

HF  DELUXE  COMP 

HFOELCOWPTUMR 

HFiaVDELDDS 

HF12VDELTUNP1 

H(=  BASfC  VtfiSlON 

hPTHEDXMACHINEI 


LtST 

31495 
335.95 

3«a.95 
4li:9fi 
42»,95 
41^.95 


mi 

499.96 
5t9.9§ 
4e9,96 
4r9.9S 
749-96 
749,B5 

1I9^.9S 

699.95 

77t.»S 

I0S9.QS 

ig»a.9£ 


LIST 

d4$.95 
114^.^ 
I5!49,95 

IA49.95 

ie».9€. 

11099.9$ 
3299.96 


£ea.95 

339-95 
314,95 
3&4  9fr 

359.95 

359.95 

*4^.95 


i.S$ 
439,95 
449,95 

40^.9S 
634,95 
e£».95 
10t4.&S 
^99.95 
6&4.9& 

!Bg4.i& 


OtifS 

990.00 

I  £19.% 
1439.^ 
1619.95 
S794.95 
3?24.9S 


WE  STOCK  A  FULL  LIKE  OF  ACCESSORIES 
FOR  THI:  KihfWOOD  LINES,  CALL  FOP  OUR  DiSCOUWTED  PRICESf 

1-BM-rftU-HATVlS 


WOOEL 

■  lc^3^AT 

Itl-BOAT 

IC'J4AT 
IC^3?AT 
IC-33AT 
IC-4SAT 
iCMGAT 


TERMSr 

Prices  Do  Not  Incluile  Shipping. 

Price  and  Avaitabiltty  Subj&ct  to 

Change  Without  Notice 

Most  Orders  Shipped  The  Same  Day 

COD'S  Welcome  ($4.00  4-  shipping) 

O 

ICOM 

□ESCpHPTIQH 

jiifl  5W  tOMEH  DtMF 

JMTWISMEMDTMF 

5M  an5WV  DEL  MIDOO 

2Mf70CW  DEL  MICRO 

SMJ70CM6W2OIUIEM 

25CiM  2:-SW  HtCRO 

7QCM  2'SiN  MICHG 

TKWTWiaMEMDTMF 


MOBILE  VHFAJHF 

MODEL 

OE^CtnPTiOH 

IC'339'A 

SMFM.2&WKMEM 

IC^a&H 

5MfM.«WaflMeM 

ICJffiOA 

5M;70CU25W4i3MeM 

IC-3S20H 

2Ml^0CH4SW4OMEM 

1C-24IW 

SM/7DCM1SWDEL 

HF  EQurPMENT 
MODEL 

rO-72S 

IC-?» 

IC-T55 

IC-7S1iA 

IC-76E 

l&7a.1 


D6SCRIPTI0H 

HF  COMPACT  GEN  COV 

HFJEMeOHPOENCOV 

HF  DELUXE  COMPACt 

MFiaVBASETXCR 

HF  DELUXE  TNfl,PS 

HFUreHS-D^UGHT 


aUb.qq 
439  00 
43^.00 
49d,9S 

44$.[]d 
449,00 

yfj 

44#,M 
473.00 
659.00 
&99.00 
889.00 

LJBT 

€49.00 
1^49.00 
1149.00 
16981,00 
3149.00 
RI49.DC1 


mum 

3*S.95 
3^9,95 
»9,9S 

S4fl.in 

3$9.9S 
37S9& 


4MM 
43B.^ 

639  95 
6«4»& 

oimsr 

799.a& 

9J0-95 
1434  ft& 

CALL 


WE  STOCK  A  FULL  LINE  OF  ACCESSORIES 

FOR  THE  ICOM  LIMES,  CALL  FOR  OUA  Dl&COUNttD  PtllCeSf! 

t^OO-TRU-HAMS 


HT'S 

H^\  IE 
FT^IT 


YAESU 


oescflirnoN 

3M  i-SVJ  50MEM,CIC^ 
7C-CM  J-6rt^  SOMEM 
■&J\m£ilA  2-EW  SOMEM 


405  00 

319^5 

ite.oo 

315.95 

491.00 

394.95 

WOart^vflFAIHF 

WOOEi 

FT.I12FIH 

FT-590RII 

FT^TOORH 

0-712RHT 

PT.736H 

FTSEfiO 

FT^apO 

FT.J4flOH 

HF  EOLHPHENT 
WODEL 

FT-747GK 
FT757GXII 
FT-7B7GX 
FT-MO 

n'- 1000a 

FTMOOOD 


OESCfllFTKWI 

?M  50W,CTCS.DTMF 
2M2SW  ALL-MODE 
2M^70CM  REMOTE  H  EAD 
70CM  35W,  CTC$,OTMF 
ZW70C^Z^^fi  2  SAT 
SM^(tCMDUALeA»[} 
TOCMi'lJSOUAL  &AND 
2M  SOW.LCO.CTCSS 


DESCHIPTKIW 

HF  LGTWG?  MOBILE 
HFCOMP5EMCOV 

HFl£VDELTUhtR  + 
HFBASlCvEFiSlOfI 
HFQSLCATCHEflM 


LIST 

405.00 
fitO.OO 
799.00 
497.00 
1922,00 
?49.M 
K9  00 
4ia.0O 


LJST 

BB9.00 
1D69.D0 
2299.00 

3399,00 
439900 


0UW5 

«H9$& 
5^4.95 
669.95 

434,95 
15B9.9S 

75595 


QORS 

^4.9S 

9?S.B5 

1769,95 

2034.95 


WE  STOCK  A  FULL  LTNE  OF  ACCESSORIES 
FOR  THE  VAESU  LINlES.  CALL  FOR  OUR  DISCOUMTED 
PRICESI    1  -  $00 '  tRU  -  HAMS 


TEN-TEC 


HF  EOUlPMENt-AHEiAICAN  MADE 
MODEL  0E5CRPTI0N 

OMMI IV  HF  9  &AND  IKQVR 

PftRftdOM  Hf^CEiWCOVTKCVR 


UBT 

OURS 

K45.0O 

1994  9 

£345.00 

1S94.g 

> 
IE 


33 

m 

O 
O 

o 

m 


C0 


m 


m 

a 
> 

m 
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Feedback 


In  our  continuing  effort  to  present  the  best 

in  amateur  radio  features  and  columns,  we 
recognize  tiie  need  to  go  directly  to  the 
source— you,  the  reader.  Articles  and 
columns  are  assigned  feedback  numbers, 
which  appear  on  each  article/column  and 
are  also  listed  here.  These  numbers  corre- 
spond to  those  on  the  feedback  card  oppo- 
site this  page.  On  the  card,  please  check 
the  box  which  honestly  represents  your 
opinion  of  each  article  or  column. 

Do  we  really  read  the  feedback  cards? 
You  bet!  The  results  are  tabulated  each 
month,  and  the  editors  take  a  good,  hard 
look  at  what  you  do  and  don't  like.  To  show 
our  appreciation,  we  draw  one  feedback 
card  each  month  and  award  the  lucky  win- 
ner a  free  one-year  subscription  (or  exten- 
sion) to  73. 

To  save  on  postage,  why  not  fill  out  the 
Product  Report  card  and  the  Feedback 
card  and  put  them  in  an  envelope?  Toss  in 
a  damning  or  praising  tetter  to  the  editor 
while  you're  at  it.  You  can  also  enter  your 
QSL  in  our  QSL  of  the  Month  contest.  All 
for  the  tow.  tow  pnce  of  29  cents? 

Feedback^    Trtle 

1  Letters 

2  Never  Say  Die 

3  QBX 

4  Micro  ATV  Transmitter 
6  Tropo  Time  is  Now! 

6  Antennas  by  the  Yard 

7  Review:  The  VOR-2  Video 
Operated  Relay 

8  TheMegaloop 

9  Lightning  Protection 

10  The  Flight  of  STS-37 

1 1  Software  tor  the  Ham  Shack,  Part  III 

1 2  Review:  The  Robot  1 200  and 
EPROM  Version  4.0 

13  Review:  The  ATV-3  Downconverter 

14  Barter 'n' Buy 

15  Hamsats 

16  Homing  In 

1 7  Special  Events 
IS  New  Products 

1 9  Above  &  Beyond 

20  RTTYLoop 

21  Dealer  Directory 

23  73  International 

24  Ham  Help 

25  Hams  wUh  Class 

26  QRP 

27  AskKaboom 

28  ATV 

29  DX 

30  Updates 

31  Random  Output 

32  Propagation 


Silent  Solar  Power 


The  5 .'  1  >.  i:  I: ,   t ;  TnteJ  Qift'  Solair  Pcwer  Supfhl\  K^tfi  v  o^f 
rtpaitr  o<a  die  ur  toitKt  At  <:kKk  orpov^en  y<Hir  lOOiv  Hf  btiti^Mi 
^  bn  ft  JDOok.  CoatnM  ciKati  vp«««&  ^""W^  pnUEcts  |$l  cclb  £ 
W^^dlbatCEno.,  Folly  ii>i«iablcil  QRVr!  pomlie,  EMnh  txputui^ 

(801)373-8425  "T^bo^ JQ9g_^_ j'-^^  ^t  »^^^ 

CtnCLE  236  ON  READER  SERVkCE  CAllD 


CABLE  T.V.  CONVERTERS 

Jerrold^,  Oak.  Saeniifc  Atlantic.  Zemtt^,  & 
many  others,  *'New"  MTS  stereo  add-on^ 
mute  &  volume.  Ideal  for  400  &  450  owners. 


1-800-826-7623 

B&BINC-  ^ 

4030  Beau-D  Rue  Dnve,  Eagan  MN  55 122 


CIRCLE  21  ON  READER  SERVhCE  CARD 


NEW  ONLINE  CALL  DIRECTORY 

Our  new  HAMCALL  service  gives  you 
4§4,114-f- Hams,  via  your  computer 
S29.95  per  year —  untimited  use! 

BUCKMASTER  PUBLISHING 

Mineral.  Virginia  23117 
703:  894-5777         800:  282-5628 

CIRCLE  170  ON  READER  SERVICE  CARD 


GE  or  Motorola  $79 


45  Watt.  132^150  MHz  Micor  mobiles 
40  Watt,  132-150  MHz  Eseec  II  mobiles 
$79  each  w/o  Accy»  $99  each  w/Accy 
45  watt.  450-470  MHz  Micor  SI  79 
DTMF  Mies  $18  each.  MUCH  MORE! 


Versatel  Communications 

1-800-456-5548 
P.O.  Box  4012  •  Ca&per.  Wyoming  82604 


CIRCLE  259  ON  READER  SERVICE  CARO 


48  HOUR 
SHIPPING 


ELENCO  &  HITACHI   PRODUCTS 
AT  DISCOUNT  PRICES 


dd  HOUR 
SHIPPJNG 


Hitachi  ftSO  S«rl«s 


UASIHG  AVA^LABIE 

•14a  >|ll  nnnffii]' 


VC-8t4S 


4DUSi«  _ 


NHochi  Portot»3e  ScopM 
DC  ta  »QMHi.  i-Qtettnm,  C»C  oAMtiunc- 

Mofv,  AlMnlCiAft  moQiiMM'  lundMin 

VEH   0«tor*d  SwH« ins 

V-533  -  *«MC  Mbdat (tHi 


HitACHt  COMPACT  SERIES  SCOPES 

Thii  ivrlss  fir?vid»>  mju^  taw  FunCHotB  ludl  ■>  CRT 
Ra«dbu9.  Cureor  m««ujnim*nti  fV-IDffincie&^tffi).  Fi*- 
qutfeif  Cil  fV'lQBSf,  Sanvtiirti*  Adkrvipr^  E}«l«|nd 
■wapandTrfipaf  Ui^iwnBift  riQht^T  Youi  tt»1  Isol 


fiolillE.  Dwi  Tn 


$495 


V' 1040  -  \Ktmtl,  Dw*l  Traes. 
V-tHS-  ttHMttz^QiT^ 
V-1  ISO  -  TWIlL  l3Mli  ti 

Elenco  35MHz  Dual  Trace 

liO'12S2 
•  Hhgl  iMMiEi  4r  CAT 
m  imfl 

«  It^  1^il«  fHTI* 

*  Induiltt  Z  F^-l  Probn 
^11  KOpta  includi  |;MQb*1,  idlvntllliPi,.  Qp*rri[>n  manuBt  an6  3  yav  ^?  y^  lor  Elmca  scopeftj  MnFil  wid*  WHTBr#y  an  parla  ft  InbDr.  ^ury  masvHotimu  avallabla  bf  alb  HitBcfii 


20MHz  Etonco  Oscilloscopd 

$375 

myiist 

rnmpnnft  Tbmw 

•  Jt-T  C^Mttfi 

■  ,3P-I  PmtM] 


Fi?EE  DMM 

with  purchase  of 

ANY  SCOPE 


SCOPE  PROft£S 

1^  2  lOOMHl,  \x.  !0x  $33.95 


TESTEOUIPMEKT 


aUKE 


Ct^l^cM^Kt 


CoAvfrr^«fK« 


D!g)tol  CapocHnncw  M«t»r 

$5d.95 

|i«i»*K*tCf 


Oh4A  OKHf^or. «  Agrf  LED  Aoptef 


SF-a0t6  Function  G«fi«rQtOf 


$249 


SiM.SqiHli,  Tnuighi 
pMhm,  flunp,  .2  111  2MH!t 
FPtqCcHNiiir  1  -  IDUH; 


GF-BD15  wmtout  Fi*q   M«1»t  $179 


Leom  to  ftulkj  and  Progrom 
Cofnputwi  wHfi  thti  ICJt 


$129.00 


Ito^olia  £11  Hw 


WE  WHL  MOT  BE  UNDlBSOtD 

UPS  Shjppmg  J*  ?lol«  5-V 
(S3  Mm  i'lD  Max)  Shipptri^ 

iiu«,.  7%rQ»   FAX  ?Q«'5SO^aod5 


DIgltol  iCR  Me1«r 

ILC-llQl 
$125 


$28.35 


1  WH£  At*  W  FM  CifU&iiitV 


O^giUI  Trifit*  Pimwt  Suf^My 
KP-765 

S243 

0^jOVd4  1A 
WAtbA 

l^4fd&d  *ilh  Jtom  omtttX.  3  ufurilii 


Wkto^  Band  Signal 
mflrotari 


mil 


CopocHtmc*  A 

$55  di^iJOM 


Q^  T 


AM/FM  Transi^or 

RodIo  Kit 
wtth  Tralnm^  Coca* 

ItoMiUirTiiiH 

$26,95 


iii4l««  »  frvM  iidiHt  ]}nf«et 


Tfiple  PowQf  Supply  XP^20 

(or  4  tn  30V  al  1/^'t 
dOrrtQ  AipfrriiTVftnil    f^*fllur«ft  fihithrl 


F^!pl  TWIM 
aAHDHTnwM 


SoldBTlng  Sistion 
Tempt FAli^rv  ConlrOJllrd 
^  SL  30  $99 

4.     %      D^itaJ  DJs^y 

^gfc     Te<mpHdnga 


0**rtw9?Pt»3lact 


T-yt  RMS  4  1^ 

Dteni^itimelcf 


$135 


^35XDC 


■ikFnf 


Ouad  pQ*fr  9ufip<y  XP-9ta 

■SVrt  &A 


STANClAftD  C^BA  TI4UE  TWI»«  8AN0 
l44«nd7faHHj[tlT 

ih^t^  m  *  ik*.  SfAMCUlflO  in  I 


RF  Fpvq  r«Ht'49MlK|'  AH 
Mn  tt  tlHt  V*rt4i^  RF 


"■^   PfEW  tmriN.  B  ANO  mobile  3M/4«UI*I-LZ 


CbH  fvf  artci  ng. 


C&SSALESINC. 

r245  KtheiMMwi.  i>4HTfiHd.  II  mm 
\mnm'7i\\  (7iJKiMi^o7i(j 


15  Ooy  Money  Bock  Guoronree 
2  Year  Worrontv       ^i*** sutft^ m cn^njo 
WRITE  FOR  FREE  CATALOG 
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Photo  C\  Vie  KH6HME  QSL  *  'card ' '  to  Chip  Angle  N6CA  confirm- 
ing the  record-breaking  1296  MHz  coniaci  of  2472  miles.  Photo 
coimesy  ofKH6HME. 

Continued  from  page  14 

the  K(X)0  foot  level  within  the  high  pressure 
air  '*fallaut/'  surface  winds— especially 
those  cool  moist  winds  associated  with  large 
water  masses— keep  the  descending  air  from 
bottoming  out  on  the  surface  of  the  earth 
(ocean  or  land  mass).  This  creates  a  band  of 
warm  dry  air  associated  with  the  high,  ^^cap- 
ping/'  cool  moist  air  below  it.  If  the  winds 
are  gentle,  this  inversion  layer  may  extend 
for  hundreds  or  sometimes  thousands  of 
miles,  and  VHF  and  UHF  waves  are  caught 
up  in  it.  It  acts  like  a  waveguide;  the  radio 
waves  go  and  keep  going,  with  almost  no 
attenuation- 

Bruce  Eggers  WA9NEW,  an  expert  in  the 
study  of  super  refract ivity,  says,  **In  the 
Northern  Hemisphere,  there  are  two  ver)' 
permanent  high  pressure  systems  which 
combine  all  the  parameters  contributing  to 
super  refracilvity  and  tropospheric  duct- 
ing... the  Pacific  high  lo  the  north  and 
east  of  Hawaii,  and  the  East  Coast  of  the 
U.S.  where  the  Gulf  Stream  brings  warm 
water  north  along  the  coast.  And  in  the 
Southern  Hemisphere,  there  are  some  inter- 
esting potential  tropospheric  ducts,  from 
the  most  southern  islands  in  the  Pacific 
(Pitcairn)  to  Chile  and  Peru.  There  is  also 
the  path  between  St.  Paul  and  Perth,  over 
the  Indian  Ocean/' 

Experts  agree  it  is  relatively  warm  dry  air. 


associated  with  a  high 
pressure  system  over 
cool,  010 i St  air,  which 
can  trigger  extra  long 
VHF  and  UHF/mi^- 
crowave  ranges.  These 
same  conditions  may  al- 
so occur  behind  cold 
fronts,  and  in  advance  of 
warm  fronts,  where 
propagation  will  occur  at 
higher  frequencies  like 
microwaves,  rather  than 
VHF  frequencies.  This  is 
because  the  frontal  zone 
is  just  the  right  thickness, 
neither  too  high  nor  too 
low. 

The  most  consistent 
summertime  and  fall 
record-breaking  tropo- 
spheric duct  occurs  be- 
tween California  and 


the  grade  on  70  cm  in  the  early  *70s.  In  1 983 » 
Chip  Angle  N6CA  and  Paul  Lieb  KH6HME 
made  a  record-breaking  contact  on  the  12% 
MHz  band,  Paul  and  Chip  have  set  their 
sights  on  the  microwaves  beyond  1296  MHz, 
and  who  knows  when  the  California/Hawaii 
duct  may  support  two-way  conimunications 
as  high  as  lOGHz? 

But  nothing  is  more  important  than  know- 
ing when  the  band  is  open.  Even  the  very  best 
tropospheric  duct  will  be  an  absolute  loser  if 
the  gangs  in  Hawaii  and  the  mait^land  don*t 
realize  the  band  is  open. 

The  California-Hawaii  Duet 

In  the  United  States »  automatic  beacons  of 
100  watts  or  less,  operating  on  VHF/UHF 
and  microwave  bands,  assist  in  the  detection 
of  a  long-haul  duct.  It  takes  an  SSB  trans- 
ceiver to  pick  up  these  beacons.  The  most 
distant  beacons  heard  are  on  the  8,200-foot 
slopes  of  Hawaii's  13,680-foot  Mauna  Loa, 
an  active  volcano. 


t  13:00  17MV86  38A-2  0090-1640  FULL  DISC  I R  ^ 


Photo  D.  A  high  pressure  system  sitting  benveer] 
haze  on  this  satellite  photo.  A  spectacular  1296 

Hawaii.  The  discovery  of  this  yearly  phe- 
nomena  was  confirmed  on  July  8,  1957, 
when  John  Chambers  W6NLZ  in  California 
successfully  contacted  Ralph  Thomas 
KH6UK  on  2  meters,  repeaiirig  the  2,540 
mile  haul  on  the  220  MHz  band  from  two 
years  before.  Then  Louis  WB6NMT  made 


KH6HME  Beacon  Characteristics 


Beacon  Location 

Elevation 

6  meter  beacon 

2  meter  beacon 

222  MHz  band 
70  cm  beacon 
ATV 

900  MHz 

23  cm  beacon 

Liaison  frequency 


.o 


19"35M9^^N;155   27'tO"W 

8200  feet  on  the  side  of  Mauna  Loa  volcano 

50.061  MHz,  20  watts,  3-element  beam,  toward  the  mainland 

144,170  MHz,  60  watts,  into  a  pair  of  home-brew  7-element  yagi 

(NBS)  horizontal  antennas 

No  beacon,  just  two-way 

432.075  MHz.  35  watts  output,  into  a  pair  of  long-boom  horizontal  yagis 

434.000  MHz  (on  command,  alternates  with  the  CW  beacon),  80 

watts  peak  video  output  into  a  pair  of  K1 FO  beams. 

two-way  equipment 

1296.000  MHz,  into  a  stack  of  4  loop  yagis 

26.885  MHz  USB,  100  watts  into  full  wave  bop 


California  and  Hawaii  can  be  seen  as  a  smooth 
MHz  opening  occurred  this  day. 

All  beacons  operate  simiikanenusly  in  the 
CW  mode,  identifying  KH6HME.  The  2  me- 
ter beacon  signals  at  20  wpm,  with  a  rise  in 
the  fmal  steady  tone  by  approximately  100 
Hz.  The  432  and  1296  MHz  beacons  operate 
at  13  wpm, 

Hawaii  ham  Paul  Lieb  KH6HME  is  the 
main  man  at  the  beacon  location.  Hawaii  tele- 
vision Channel  9  has  allowed  Paul  and  his 
beacons  to  occupy  a  metal  building  that's 
precariously  perched  on  the  side  of  the 
Mauna  Loa  vokano—a  volcano  that  sees  red 
hot  lava  activity  just  a  few  miles  south  of  the 
beacon  location! 

Paul  is  alerted  to  the  reception  of  the  bea- 
con signals  by  West  Coa.st  amateur  radio  op- 
erators. The  beacons  have  been  heard  as  far 
north  as  Oregon,  and  as  far  south  as  Mexico. 

'*  When  I  get  the  phone  call  that  the  beacons 
are  coming  in,  I  pile  all  of  my  transceivers 
into  the  back  of  my  station  wagon,  and  take 
the  one  and  a  quarter  hour  drive  from  Hilo  to 
the  Mauna  Loa  beacon  location.  And  as  I  go 
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KiTTY  SAYS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK. 

Saturday  &  Sunday  10  to  5  P.M. 

Monday-Friday  9  to  6:00  PM 

Come  to  Barry's  for  the  best  buys  in  town 


V 


For  the  best  buys  in  town  call: 
21 2-925-7000 

Los  Preclos  Mas  Bajas  en  Nueva  York 

WE  SHIP  WORLDWIDE! 


DEAHNA  KB2J\fL.  BJKAR,  KITTY  WA2BAP^ 
EHIL  N2EZZ^  JAN  KB2RV.  LEWIS  W2Bli 


"    '       .--     |S 

B: 

— — ^-1 

^              — 

"     iif  '«H    ih 

zi^v.-. 

^      ft6©^\_    =_=? 
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ONV  Safety 
beltS'in  stock 


ICOM 

tC-R71A,  751A.  781.  229H,  R'7000, 
lC-765,  275A/H,  3220A,  475A/H,  735. 
IC-g01JC725,  IC-2400A/25QOA 


KENWOOD 


ANTFJNAS 

AS  AES.  CiAhcralt  Hy-Gan. 

HUBUff.  KLM,  METZ.  Urban, 

MODUBLOX,  TOMNA,  BuTternuI. 


FT-767GX,  FT*757GXIL  FT-747GX,  FT-990, 
FRG-SeoO.  FT-736B,  FT-IOOOD, 
FT-5200,  FT-2400,  FT-470 

YAESU  JCOM  LwdmoMterfTi 

Fr'23R  IC2A3/4SAT     I    ^^^^  U 1 6.  H 1 6,  V 1 00,  U4aJ 

I     MAJCON   MOTOROLA 
FT41lE^1t.9n   tC02ATy32AT  [    VAESU  FTH  500e--?OM 

FrH-2O0a/7OOa  ICZ/4GATyZ4AT  UNiuEN,  REGENCy  KtNG. 

IC-A20/U1S       I    MARINE  ICOM:  Mb.  M56,  M700 


f 


\ 


TS440S/AT,  R-5000.  TS-SSOS,  TM  241  A/ 
441  A,  TM-2550A.  TR-751A,  Kenwood 
Service  Repair,  TM'73lA.  TS-811A, 
TH225A.  TM^31A,  TS140S.  TS680S, 
RZ-1,  TS^790A.  TS§50SO,  TH-77A, 
TH27M7A,  TM*941  A,  TM'741A, 


AMPLIRERS 

STOCKED: 

BF  Concepis 

Mirage 
TE  Systems 


MARINE  RADIOS 

ICOM  M5,  M56,  M700TY.  MSOO 

AVIATIOM  PORTABLE  ICOM  A  20 

KING  KX^99 


Budwig  ANT.  Products 

FLUKE  77.  aajlJ7  Hultimetm 


AVIATJOMICOIVI  AajHT 


TAG 


SimpteJf  Ayiopalcb  SDI-SO  Will  Patch  FW 
TransceivGr  To  Your  Tetephone  Grear  Fof 
TeFephond  Qalls  From  mobi-le  To  Biait#.  Simple 
To  use.  SDI'50,  SSI-eS. 


IC-H16/U16 


JC-W2A 


MOTOROLA  FIAOIUS 
CQUMERCIALIUDIOS 


't-i.  i^wnti  V 


•      • 


Conn«ct  Systems  (CSI> 

PmVA TE  PA  TCH  V.  Oupl&x  3200, 
CS700 

TUNERS  STOCKED: 
NYE  MBV-A  3  Kilowatt  Tuner 


TH-77A 


Philips  DC  777 
Shortwave  Cassette  Car  Receiver 

VoCom/Mirage/Alinco 

Tokyo  Hy-Power/TE  SYSTEMS 

Amplifiers  &    5/8KHT  Gam  computer  interfaces 
Antennas  IN  STOCK 


Panasonic 

Shortwave  Radios^ Marine 


G4G  ELECTRONfCS  ARTl. 
Air  Disk,  SWL,  Morse  Coach 


OAIWA 

CHGrrAL 

WATt 
METERS 


COWMERClM. 

&HAM 

ll£PEATiAS 

STOCKED. 

WRITE  FOfl 

OUOTES 


Stocked:  MFJ-1270B, 

MFJ^1274.  MFJ-1224,  AEA 

PK  88,  MFJ-1278T.  PK-232  MBX    MOTOROLA  AUTHORIZED  DEALER 

W/FAX,  DRSI  PRODUCTS  KACHJNA  COMMUNICATIONS  DEALER 


Kantronics 

KAM.KPCII, 

KPC IV.  Daia  Engine. 

DVR2.2 


Co  wtrcraft'  C  oa  k  s«al  Stocked 


SHORTWAVE  RECEIVERS 
STOCKED 


JRC 
NRD-525, 

JST135, 
NBD-535 


Professional 

SoWefirtg 

Station 

46  Watts 

S79 


HETFON 

KWHF  Mobile 

Amphf4€f 

Stocked 


AOR.AR^  1 000— wide  r^nge, 
liand  hekft  scannefs 


AUTHORIZED 


Wkte  selection  of  SW  &  Am&teut 
Pubiicatiorfes 


L 


Alpha  Delta 
Products 

Stocked 


AEA  Isopoles 
(144*  220.  440 

MHz),  l&oloop. 


EIMAC 
3-5002 
572B,  6JS6C 
12BY7A& 
6146B 

BIRD 

'Waflmeters  & 

Elemenls 

In  Stock 


DEALER 

0»GiTAL  FREQUENCY  COUNTERS 
OPTOELECTflONlCS  model  ^  300 H/A.  0- 1 500MHz 
2210  H.  0^2200  MHz,  2600H.  UTC-3000 

Long-fangeWu'etess 
TelephqnB  lor  ejcpoii  in  stock 


BENCHER  PADDLES. 

BALUNS,  LOW  PASS  FILTERS 

IN  STOCK 


MIK^viE  AMPLIFIERS 

ASTRON  POWER  SUPPLFES 

BeldeR  Wire  &  Cable,  Int'l  Wire 

OPTO  KEYERS  STOCKED 


Radios  for  Business, 
Gov't,  2-way,  etc. 
Stocked  &  serviced, 
Cdll  for  great  pdee$! 


SXV5D 


Mcdid  Meniors— 
AnT.ilayr  Radio  Couf  se 


HBL 

EQUIPMENT   t 
IN  STOCK 


Hy-Gain  Towers 
win  be  shipped 
direct  tu  you 
FREE  of 
shipping  co^i 


1-  ^ 


New  TEN'TEC 
PARAGON,   OMNIV 


MoCHte  Radio  mounis 
stocked,  Call 


AMERITRON  AUTHORIZED  DEALER 


MAILALL  ORDERS  TO:  BARRY  ELECTRONICS  CORP.,  512  BROADWAY,  NEW  YORKCITY,  NY  1001 2  (four  blocks  nmth  of  cmiST,  between  spring  and  broomest 


New  York  City's 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAIR  LAB  ON  PREMISES 


<'Aqul  9m  Habia  Espanol*' 

BARRY  INTERNATIONAL  TELEX  12^7670 
MERCHANDISE  TAKEN  ON  CONSIGNMENT 

FOR  TOP  PRICES 

Monday-Friday 9  A.M  la 6  00  P.M. 

Saturday  &  Sunday  10A.M.to5P,M.  (Fr&e  Pflfking) 

iRT/LEX-' "Spring  St.  Staiiort",  Subways:   BMT- 
"Prince  St  Station '.  IND-'T"  Train-Bwy  Station" 
Bus:  Broadway  #6  io  Spring  St,  Patfi-9lh  Sli6lh  Ave. 
Station. 


COHMERCIAL  RADIOS 
STOCKED;  iCOM,  Motorcs- 
la.  MAXON.  Standard. 
Va€Su.  We  ssrvo  munici'' 
palirtes.  businesses.  Ckvil 
Defense^,  etq  Poriables^ 
mobHes,  bases,  re- 
peatery... 


ALL 
SALES 
RNAL 


We  Stock:  AEA,  ARRL,  Ameco,  Amerifron,  Antenna  Specialists,  AstatrCp 
Astron.  B&K,  B&W,  Bencher,  Bird.  Butternul.  CDE.  CES.  Cushcraft.  Daiwa. 
Eimac.  Henry.  HeiL  Hustter,  Hy-Gain,  I  com,  KLM,  Kaniroriics.  Larsen.  MFJ, 
JW  Miller,  Mirage.  Nye,  Palomar.  RF  Products.  Saxton,  Shure.  Tempo. 
TenTec.  TUBES.  Yaesu,  Vibfoplex,  DupleKers,  Repealers,  Scanners,  Radio 
PublEcatians,  Uniden.  Kenwood.  Maxon,  RFC, 

WE  NOW  STOCK  COMMERCtAL  COMUUNICATION5  SYSTEMS 
HAM  DEALER  INQUIRES  INVJTtD    PHONE  IN  YQVR  ORDER  &  BE  REIMQURS^D 
COMMCRCIAL  RADIOS  stocked  i  ••rvlc^d  on  pr»nils*«. 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

Export  Orders  Shipped  lmrn«<llat*Jy.  TCLEX  1  2-7070 


Technical  help  offered  upon  purchase  FAXl  212'925-7001 


ClACLf  41  ON  nCADIR  SERVICE  CAfiO 


MICROWAVE  TRANSVERTERS 


SHF  1240  Complete  T^ansvefter 
SHf  SYSTEMS  NoGuMlnMiBiraMiMnwdirwvifaftvlitttor 
9C^  \2m,  ia&  3304. 3400. 3456  MHz  AltmSmiLgiaJV  I0& 
indydi  mijw  nd  LO.  P.C  boanjft.  itai  mtf  «lconponeft$.  Quid 
uilf  tndyde  I  FA  C.  Mriichlwird.  vefmtemm  mA  oompict  low 
pfOMilious^  Ouwfrtqwncyg«]teninifntiiitf|»iid«iiilCiie. 

SNF  fOOIC    «^9Mliiz  SOmW  KilSt3l 

SkifMMm   l39fi^1300Wtl  iQmW  KJl«149 

SHFt2S9K   1 268^1 272 Ow Hodf  L  fOnrtV  Kj|f14a 

$Hf?304K  a304430«MHz  iftnW  KdSSOS 

SHF  2401K  9404  UH^  tl«d«  S  rtvComr  tOl  $1S5 

SHF349K  345$^»fiO  UHi  IDmW  101  £206 

WfUan     540^nMKlLO,        SOmW  Kit  $e 

CALL  OR  WRITE  f  OH  COMPLETE  CATALOG 

DOWN  EAST  MICROWAVE 

Bill  Olson,  W3HQT 
Box  2310,  Rm    Troy,  ME  04997 


eu«I255 

Sue  1^5 

Buit$2S5 


(207)943^741    FAX:(207)94a-5157 


MICROWAVE  AMPLIFIERS 

from 

DOWN  EAST  MICROWAVE 

Linear  Power  Amp* 

forSSB,  ATV,  FM*  902-1296— 23D4—345&MHi 

^04  PA  lOfffWtnSWoul  124Q-130&MHZ  S140 

SaiaPAM  0  5Wtn19Wou(  1240-13£)Q1IH£  $215 

2335  PA  lOWin3SWcM  1240^1300  MhU  S325 

2340  PA  IWmSSWoul  1240-l30CMHz  S3S5 

23TPPA  5VVin70W&Ul  1240-t^WMrti  $^ 

331BPA  7Wrn?QWoui  902^926  MH^  $27S 

3335  PA  ]4Win4(yvVoyJ  dO^BZEMH?  S335 

1302  PA  TOmWinSOWout  2304  MHz  $400 

901 IPA  lOmWinlWciut  3456  MHi  WriltorCali 

im  Swuchjng  availatito.  all  13.8  VDC 

Ldw  Noise  Prcampt  £  pn&amp  kJl9^432.  902,  1296. 
1691 ,  2304,  2401 ,  345e  MHz,  5  7  flrtd  10  GHz 

33LNA  fkfeaFnp  SdBNF  902MHjr  13  SV    S  9S 

?3LMA  pffacnp  GdBNF  ineMMz  I3iv    S  9B 

I3LFIA  {>f9amp  JdBNF  2300'2400MHi  13  SV    $130 

t691LmwP  prearnp  IdaNF   1691  MHZ  masj  mourfled  I3.av    S14C 

4017LMAK      pfMrnpmi  4«)4raOMHz  .6dB     *  40 

Prieflmpkil5tw53CH'l0QHz  Wht&ci^Gall 

CALL  OR  WRITE  FOR  MORE  INFORMATION 
DOWN  EAST  MiCROWAVE 

Bill  O^wn.Wa  HOT 
Box  2310,  RR1     Troy.  ME  049B7 


(207)  948-3741     FAX:  (207)  948-S1S7 


MICROWAVE  ANTENNAS 


Loop  Yag^.  Powgr  Divxfers.  Stacking  Frames  Complete 
Array  of  902.  9t0.  1269.  1296.  169V  ^304.  2401,  3456 
MHz.  Pot  Tfopo,  EME.  Weak  Sigftal.  OSCAFl.  AtV.  Fle- 
fiearera,  WEFAX.  CommercjaJ  point  to  point  Awail3t>le  in 
kH  form  Of  assembled  and  lested 


3333LYK 

$3fi4 

2345LYK 

45al 

24«L¥K 

4M 

ia44ir 

44fl 

zassLYK 

SSet 

1345  LYK 

45ei 

P45LYK 

45et 

S  9500 
SI  06  00 

S  79  pq 
*  79  DO 


lOOgVl^llit  902IIKI    lB5cfi  I  9500 

lOOpYigiKit  1296JMH^   afdBi      S  95O0 

loop  Vagi  Kit  12nMKt  2^m 

iQQ0T99(«»enn@tliHr  21dBi 
Siip9ftgoptrK«  1296liHz  23dPi 
lOOpYl^KJii  2304UH2  2l(fi^ 
iQOpVagiKii  3456liHi  2ldB( 
Ott>er  moOets  jivaiialjde.    Can  or  write  for  catak^ 

DOWN  EAST  MICROWAVE 

Bill  Olson.  W3HQT 

Box 23 TO,  RR1     TfOsf,  ME  04987 

(207)  948^3741 

FAX:  (207)948^5157 


c 


Phoio  E.  Will  10  GHz  conraas  be  possible  between  California  and  Hawaii?  (Auihor  's  setup  ai 
Palos  Verdes,  CaUfomm,  pointed  towards  Hawaiiy, 


up  the  moumain*  passing  through  the  differ- 
ent tropospheric  levels*  I  can  hear  ihc  main- 
land FM  music  broadcast  statjons  gel  louder 
and  louder,"  says  Paul .  He  also  gets  the  word 
QUI  on  the  local  repeater  to  Rus<*  KH6FOO, 
Al  KH61AA,  and  Jack  KH6CC,  that  tmpo 
time  has  arrived.  These  operators  give  addi- 
tional  contacts  to  the  mainland  when  the  tro- 
pospheric duct  gels  low  enough  to  their  home 
locations. 

**When  1  gel  to  the  site  of  the  beacons,  I 
can  usually  look  oui  on  fog  and  low  clouds 
approximately  500  feel  below  our  8,200-foot 
elevation.  The  air  is  sometime.^  quite  warm, 
and  this  tells  me  I'm  right  in  the  middle  of 
the  duct." 

A  New  Challenge  for  ATVers 

This  year.  Paul  is  trying  a  new  mode  of 
communications  between  Hawaii  and  Cali- 
fornia: amateur  televisional  434  MHz.  Using 
PC  Electronics'  equipment,  a  Mirage  80  watt 
repeater  amplifier  custom*iuncd  by  PC  Elec- 
tronics, and  the  Elktronics*  video  ID  board,  a 
new  type  of  world  record  may  soon  be  set  for 
all  ATVers  to  enjoy.  FM  signal  strengths  will 
need  lo  peak  well  over  S-9  in  order  for  an 
ATV  signal  quality  of  P3  to  be  achieved,  but 
in  the  pajit.  60  dB  over  5-9  narrowband  FM 
signals  have  easily  made  the  grade.  Accord- 
ing to  Paul,  "'Sure,  it  can  be  done  if  the 
tropospheric  layer  achieves  just  the  right 
thinness  to  trap  the 4M  MHz  AT*V  signals," 

If  you  are  not  equij^jed  with  an  SSB  trans- 
ceiver, you  can  still  make  some  long-range 
tropospheric  duct  contacts  on  FM.  Between 
Texas  and  Florida,  25  wail  FM  rigs  have 
sufficed.  Just  a  few  years  ago.  a  widespread 
opening  allowed  mobiles  in  Boston  to  work 
mobile  stations  in  Florida  on  1 46.520  MHz 
FM!  And  most  recently,  FM  hand-held  con- 
tacts took  place  between  Miami  and  Cuba— 
albeit  both  stations  were  using  handhelds  atop 
tail  buildings.  Nonetheless,  the  tropo  duct 
allowed  them  to  exceed  FM  handic-ialkic 
range  well  beyond  what  could  ever  be  expect- 
ed under  the  best  of  conditions. 


This  summer,  keep  an  eye  on  your  televi- 
sion for  signals  from  an  outside  antenna  sys* 
lem  showing  up  on  normally  unused  chan* 
ncls.  If  you're  on  cable  television,  chances 
are  the  only  way  !o  delect  a  long-haul  tropo 
duct  is  interference  lines  coming  in  over  ihe 
master  cable  link  receive  station. 

You  can  hear  a  tropospheric  duct  quite 
easily  on  your  automobile  or  home  FM  stereo 
receiver.  Once  again,  tunc  to  frequencies  not 
normally  used  in  your  area,  and  listen  for 
distant  stations.  Same  thing  with  your  FM  2 
meter  and  432  transceivers— listen  to  re- 
peaters coming  in  on  frequencies  thai  are 
normally  absolutely  vacant.  Try  program- 
ming repealers  over  200  miles  away  inio  your 
mobile,  and  wait  for  a  hot,  windless  day  lo 
see  whether  or  not  you  can  pick  ihetii  up. 

Every  summer,  long-haul  tropospheric 
band  openings  occur  to  span  distances  well 
over  KOOO  miles  in  the  United  States,  and 
also  between  California  and  Hawaii.  Sure, 
big  directional  antennas  will  give  you  the 
edge  over  smaller  systems  when  the  band 
opening  is  beginning  lo  form,  but  once  the 
tropo  duct  gets  into  full  swing,  almost  any 
kind  of  \]:i¥  antenna  should  work  the  path 
wcIL 

On  FM,  stay  with  vertical  polarization.  On 
sideband,  most  beacons  and  most  DX  stations 
operate  horizontaL  Cross-polarization  within 
a  duct  could  knock  down  signals  by  as  much 
as  9  dB— so  keep  your  antennas  in  the  same 
plane. 

Who  knows  what  will  happen  with  global 
warming,  and  with  die  warm  ocean  currents 
now  beginning  to  form  in  areas  that,  nomiuU 
ly.  have  been  cool?  This  could  be  the  best 
year  ever  for  anyone  with  any  ty  pe  of  VHF  or 
UHF  transceiver,  including  a  handheld,  to 
enjoy  the  excitement  of  long-haul  DX  tropo- 
spheric ducting. 


You  may  contact  Gordon  West  WB6NOA  at 
2414  College  Dr.,  Costa  Mesa  CA  92626. 
Please  indude  an  SASE  if  you  request  infor- 
mation. 
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DIGITAL  VOICE  RECORDER 


VERY  SIMPLE 


Due  to  its  advanced  circuit  design,  the 
operation  of  the  DV^-5BC  Digital  Voice 
Recorder  is  as  easy  as  1-2  3. 

1.  Connect  DC  power  source 

2.  Hook  up  a  microphone 

3.  Starl^  recording 

( andt  believe  it  or  not,  it's  done!) 


VERY  USEFUL 


When  you  need  somethii^g  for  your 
projects  or  any  Top  Secret''  invention, 
the  DVT\4-r)SC  is  your  best  solution  for  aH 
the  folio  wings: 

L  Instant  recording  and  playing,  no 
rewind,  no  hassles, 

2.  Multiple  message  applications, 

3.  HAM  radio  comitiunications. 

4.  CB  radio  commtinications. 

5.  Telephone  applications. 

6.  Verbal  instruction  and  warning 
systems 


VERY  ECONOMICAL 


UNDER 


$90 


with  1  Meg  DRAM  onboard. 

(Additional  DRAMs  available  at 

extra  charge) 


VERY  POWERFUL 


State-of-the-art  technology  &  circuit 
design  make  the  DVM'58C  Digital  Voice 
Recorder  veiy  powerful,  compare 
following  features: 

•  Very  low  standby  current  -  only  BmA 
w/  4  Mega  DRAM. 

•  On  board  0.5W  audio  amplifier  w/ 
volume  control  (internal  or  external). 

•  ADM  (Adaptive  Delta  Modulation). 

•  Selectable  16K/32K  bps  sampling  rate. 

•  Memory  expendable  up  to  4  Mega 
DKAM  which  gives  you  total  of  2 
minutes  recording  at  32K  bps. 

•  Selectable  "REPEAT'^  mode  switch. 

•  16  variable  length  messages  each  w/ 
direct  triggering  terminal  enables  you 
to  play  back  any  one  of  the  messages 
at  anytime  you  want  -instantly, 

•  Selectable  "VOX"  automatically  starts 
recording  when  you  start  talking. 

•  "AUTOMATIC  RESEr  simplifies  single 
message  recording  opet  ation. 

•  EOS  (End  of  Sentence)  output  lets  you 
control  other  device  at  end  of  the 
message  in  playback  mode. 

•  '^ENDLESS  RECORDING"  option  allows 
continuous  recording  that  can  be 
stopped  at  any  time  to  review  past 
conversation. 

•  Reserved  ipace  for  01F/5.5V  Gold 
Capat:itor  used  for  memory  back-up 
system  during  short  power  failures. 

•  PCR  dimensions  5.75"  X  2.75"  X  OIy\ 


RE-DEFINING 

RADIO  COMMUNICATIONS 


Cafllor  dealer  nearest  you. 

(818)912-7756 


Sales  Office 

1661  Hanover  Rd.,  Suite  227 

City  of  Industry,  CA  91 748 

(818)  912-7756 

(818)  912-9378  FAX 


MASTEK  THE  IMI"C>SSIBILI TIES 


6ngin00nng  Sj  Products.  Inc. 


Corporate  Headquarters 
977  S.  Meridian  Ave. 

Alhambra,CA  91803 
(818)  570-0058 
(818)  576^8748  FAX 


AD0491-1 


©Copyright  1991,  MING  Engineering  ^  Products,  Inc. 
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Number  6  on  your  Feedback  card 


Antennas  by  the  Yard 

HT  antennas  that  really  measure  up! 


by  Ruston  Cable  WA6TLK 


I  wanted  a.  rugged  walkie-talkie  antenna 
that  would  be  tough,  and  also  give  me  a 
little  belter  performance  than  the  standard 
rubber  duck.  This  antenna  is  it.  You  can 
literally  tic  it  in  a  knot  without  damage. 

The  required  materials,  shown  in  Photo  A. 
are:  an  unpainted  steel  tape  measure,  binding 
post  to  male  BNC  or  UHF  adapter  (Pomona 
P/N  3430  for  BNC  and  P/N  1698  for  UHF) 
and,  not  shown,  some  ^/j-inch  PVC  shrink 
tubing  in  the  colors  of  your  choice.  /Ed  note: 
If  you  c^n  V  find  these  adaptors  M  your  loc^l 
electronics  store,  they  are  available  from 
Newark  Electronics  (312)  784-5100,  P/N 
35F1070  or  35F1069.  Also  Circuit  Special- 
ists (800)  528-14 1 7.  P/N  3430-0  or  3430-2. } 

Construction 

If  you  haven't  figured  out  what  we  are 
going  to  do  yet,  ifs  simple.  Open  up  the 
housing  of  the  tape  measure,  using  whatever 
means  is  required.  Inside  you  will  find  a  nice 
roll  of  stainless  steel  antenna  material,  al- 
ready marked  off  for  you  in  inches,  centime- 
ters ^  feet,  etc.  Now,  using  whatever  mathe- 
matical fonnula  you  like,  calculate  the  length 
of  tape  needed  for  a  quarter- wave  length  on 
the  particular  band  for  which  you  are  making 
the  antenna.  Remember,  these  antennas  can 
be  tTiade  for  any  frequency:  CiviS  Air  Patrol, 
marine,  MARS,  scanner  or  aviation.  I  am 
using  the  amateur  2  meter  band  version  for 
demonstration  purposes.  Construction  for 
any  other  band  is  exactly  the  same. 

Using  a  pair  of  scissors,  I  cut  the  length  for 
the  antenna  to  21  inches.  Remember  to  cut 
yours  longer  than  calculated  because  it's  a  lot 
easier  to  cui  the  extra  off  than  ii  is  to  add  w^hat 
you  don*t  have.  T  then  took  a  household  Va- 
inch  paper  punch  and  punched  a  hole  near  one 
end  of  the  piece  of  tape  (see  Photo  B),  If  you 
don't  have  an  unpainted  tape  measure,  now  is 
the  time  to  remove  the  paint  from  around  the 
hole  you  just  punched,  using  some  fine,  wet 
and  dry  sandpaper.  This  will  insure  a  good 
electrical  connection  with  the  adapter.  Also, 
trim  off  the  corners  on  both  ends  of  the  tape 
using  the  scissors,  then  sand  the  ends  to  re- 
move  the  sharp  edges  that  are  created  from 
the  cutting.  Trust  me,  they  are  there  and  cut 
like  a  razor  blade. 

Now,  the  adapter.  It  doesn't  matter  if 
you're  using  the  BNC  or  UHF  adapter,  the 
procedure  is  the  same.  First,  remove  the 
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Photo  A.  Materials  required. 


Photo  B.  Punch  a  ^A-inch  hole  near  one  end  of  the  tape. 


pretty -colored  plastic-covered  captive  thumb 
nut.  These  thumb  nuts  are  not  intended  to 
come  off  of  the  adapter  under  normal  use,  but 
they  wiil  if  you  use  more  then  average  force 
to  unscrew  them.  If  you  have  a  really  stuck 
one^  use  two  pairs  of  small  pliers  and  unscrew 
the  thumb  nut  from  the  binding  post. 

You  now  hiive  the  two  basic  parts  for  the 
antenna.  Run  the  binding  post  screw  through 
the  hole  in  the  tape  and  screw  the  thumb  nut 


back  on  as  tightly  as  you  can,  using  the  pliers 
if  necessary.  Then,  bend  the  steel  tape  flush 
up  the  side  of  the  thumb  nut.  Put  a  piece  of 
tape  or  rubber  band  around  the  antenna  ele- 
ment and  thumb  nut  to  temporarily  hold  it  in 
place.  You  now  have  an  antenna  ready  to  be 
trimmed  to  the  desired  frequency. 

Tuning  and  Using  the  Antennas 

To  tune  die  antennas,  I  used  a  Bird  Model— 


@[D)V 


Alinco's  New  DJ-F1/F4T  ReaiizedM 
Super  Compact  Body  and  Plenty  ^ 
of  Features  including: 

*40  Memory  Channels  store  Frequen- 
cy, Shift  direction.  Spirt  operation  Set- 
ting, Tone  encoder/Tone  decoder 
setting  (with  optional  Tone  squelch  unit), 
DSQ  setting,  Tone  frequency  and  Off- 
set frequency  independently. 

^Digital  Signal  Display  and  Memory 

Function 
The    DJ-F1T/F4T    has    special 
memofy  channels  for  transmitting, 
receiving,  and  store  "Two  Digit*' 
DTMF  Tones,  for  communication 
messages.   This  feature   allows 
for  the  DJ-F1 T/F4T  to  receive  a 
Two  Digit'*  message  and  dis- 
play rt  at  any  later  time,  at  the 
convenience  of  the  operator. 

*W]de    Band    Receiving 
range 

F1T:140-1T0MHz(AM  Mode 
11 8-1 36MHz  after  modifi- 
cation) 
F4T:430-460MHz 


•Battery  Pack  Lock 

*  Pager  and  Code  Squelch 

*  Triple  Stage  Selective  Power  Output 
*5W    Output    Power   with    Optional 

Battery  Pack  EBP-18N 
*8  Scan  Modes 

*  Programmable  VFO  Range  Func- 
tion 

*Battery  Save  Function 
*Six  Channel  Steps  -  5,  10^  12.5, 
15,  20,  and  25KHz 
Priority  Function  {Dual  Watch) 
•Automatic    Power    Off    (Pro- 
grammable Timed) 
•Automatic  Dialer  Function 
•Illuminated  DTMF  Keypad 
•Many    Optional    Accessories 
such  as: 

EMS-8:Remote  Control 
Speaker/Mic. 

EME-11:Earphone/Mic.  with 
PTTA/OX 

EME^IO: Headset  with  PTTA/OX 
EJ-2U:TonG  squefch  Unit 
EDG-33:Quick  Charger  (Com- 
patible with  standard  battery 
pack) 


DJ-S1T/S4T  is  Simple  Type  and 
Low-Priced  But  Offers  Features 
such  as: 

•  5W  Output  Power  with  Optional  Bat- 
tery Pack  EBP-18N 

•  Triple  Stage  Slective  Power  Output 
•Dry  Celt  Battery  Case  Lock 

•  Programmable  VFO  Range  Function 

•  Frequency  Lock,  PTT  Lock  Function 
*One  Touch  Squelch  De-Activation 

Function 
•8  Scan  Modes 

•  Wide  Band  Receiving  Range 

Available  Features  with  Optional 
DTMF  Unit  (DJ-10U)  and  DTMF  Key^ 
pad  (ESK-1)  Include: 

•  Pager  and  Code  Squelch 

•  Digital  Signal  Display  and  Memory 
Function 

•  Automatic  dialer  Function 

•Many      Optional      Accessories 
Available 

•Speciflcatfons 
Frequency  Range: 
DJ'FlT/SIT 

TX:144-148MH2 
RX:140-170MH2  {AM  Mode 
11 8-1 36MHz  after  Modification) 
DJ-F4T/S4T 
TX:440-450MHz 
RX:430-460MH2 
Output  Power: 

•  with  Battery  Pack  EBP-16N  (Standard 
for  F1T/F4T) 

Hi:2W{F  IT/SIT)  1.5W{F4T/S4T) 
Mid:1W      Low:0.1W 

*with  Optional  Battery  Pack  EBP-ISN 
Hi:5W  Mid:1W      Low:0.1W 

*at  9V 

Hi:2.5W(F1T/S1T)     2W(F4T/S4T) 

Mid:lW      Low:0.1W 
Weight: 

DJ-F1T/F4T  Approx.:1 3.2   oz.r 

with      Standard      Battery      Pack 

DJ-S1T/S4T  Approx.;i3  oz.: 

with  Dry  Battery  case 
Dimensions: 

4.3(H)  X  2.1(W)  X  1.5(D)  inch 

(Without  Projections) 

Specifications  and  features  are  guaran- 
teed for  amateur  bands  only  and  sub- 
ject to  change  without  notice. 

ALINCO  ELECTRONICS  INC. 

438  AMAPOLA  AVE.  LOT  130 
TORRANCE,  CALIFORNIA  90501 

Phone:  213-618-8616 

FAX     :  213-618-8758 

STAY  TUNED  with 

yilUNCO 
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Photo  C.  The  finished  antennas. 


43  thniUne  wattmeter  and  an  ICOM  2  meter 
rig  installed  in  the  car.  Use  whatever  setup 
you  have  to  monitor  the  reflected  power, 
VSWR  or  field  strength.  As  shown  In  the 
picture,  the  actual  trimming  was  done  with 
my  trusty  scissors.  The  first  reading  on  the 
Bird  showed  quite  a  bit  of  reflected  power. 
And,  knowing  it  was  too  long,  I  started  cut- 
ting off  ^4 -inch  pieces  of  tape  from  the  top  of 
the  antenna  until  the  reflected  power  started 
coming  down  toward  zero.  1  then  shaved  off 
small  pieces  to  get  zero  reflected  power  in  the 
center  of  the  band.  The  actual  length  turned 
out  to  be  exactly  17  inches. 

As  a  finishing  touch ,  I  offer  two  sugges- 
tions. Either  cover  the  entire  antenna  with  the 
PVC  shrink  tubing,  or  add  just  a  small  piece, 
about  four  inches,  over  the  thumb  nut  area  to 
hold  the  antenna  element  in  the  vertical  posi- 
tion. The  one  with  the  small  piece  of  PVC  at 
the  nut  is  a  Uttle  more  flexible,  and  lighter. 
It's  your  choice.  It's  best  to  use  a  heat  gun  to 
shrink  the  tubing  over  the  antenna  and  con- 
nector. You  can  also  use  the  hot  burner  of  an 
electric  stove  as  long  as  you  keep  in  mind  the 
PVC  will  melt  and  burn,  so  keep  It  from 
touching  the  hoi  eiement,  but  near  enough  to 
get  good  shrinking  action.  On  the  antenna 
that  I  covered  completely  with  PVC,  I  added 
an  extra  piece  of  tubing  over  the  thumb  nut 
area  to  give  it  a  little  more  rigidity  and  sturdi- 
ness  in  the  base  area. 


That*s  it.  After  you  make  one,  it  takes 
about  five  minutes  to  make  the  next  one.  One 
option  J  if  you  want  still  more  rigidity,  is  to 
put  two  or  three  antenna  elements  together 
and  cover  them  all  with  the  piece  of  PVC.  I 
used  three  pieces  of  steel  tape:  one  the  length 
cut  for  least  reflected  power;  the  others  one- 
third  and  one-half  that  length.  This  gives  the 
antenna  a  tapered  effect ^  with  maximum  flex- 
ibility toward  the  top  of  the  antenna.  No  ad- 
verse effect  was  noted  in  the  reflected  power 
by  the  added  layers  of  sieel  tape.  The  finished 
antennas  are  shown  in  Photo  C. 

Originally,  I  used  these  antennas  to  replace 
the  rubber  duck  antennas  on  waJkie-talkies 
and  other  radios  that  search-and-rescue 
ground  teams  use.  These  radios  are  config- 
ured as  back-pack  radios ,  freeing  the  hands  of 
the  person  carrying  them.  These  antennas 
will  take  the  abuse  of  going  through  the 
woods,  and  they  will  spring  back.  When  they 
do  give  out,  they  are  easily  duplicated, 

I  have  found  one  problem  with  the  antenna 
completely  covered  with  PVC.  If  it  is  rolled 
up  to  fit  in  your  shirt  pocket,  or  some  other 
small  storage  area,  it  will  not  unroll  quickly. 
However,  this  problem  occurred  at  — 10^  F, 
Keep  this  in  mind  if  you  expect  to  be  ham- 
ming in  cool  weather. 


Contact  Ruswn  C  Cable  WA6TLK €it  4623E. 
Pinehurst  Dr.  S. ,  Au^stin  TK  78747. 


MULTIPLE  REPEATER  -  LINK  -  REMOTE  BASE 

CONTROLLER 

Final lya  co«itroHerthat  has  solved  contfol  and  audio  Interconnect  problems  between 
multiple  radios-  Your  r^dio  system  can  grow  to  multiple  sttes  and  stretch  tor  hundreds 
of  mjles  -  and  yet  any  radio  can  be  fully  controlled  trom  any  designated  input. 
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The  RBC-TOO  Rep^satcr  CynirsjLlcr  is  designed  to  support  Repeater  sysiems  thai  requirt 
multtple  radios  connecied  together  at  a  sire.  Ttie  RBO700  uiilizes  a  true  7x  7  audb  m-mvx 
switch  which  allows  several  cun vernations  hetween  ports  at  the  same  time.  In  the  ilLu^lration 
above  the  733  model  is  supporting  a  Repeater,  3  Du pleated  Links  to  tfifferem  sites^  and  3 
Remote  Bases.  Using  sittiple  com miiiitts,  miser  could  tie  the  Repeater  and  a  Remote  Biise  to 
one  Linkj  ^W\.\t  the  other  Links  are  conimunicatiTig  through  your  site,  iioiding  xeparate 
corivcrsailon^  Or,  fotinecl  all  of  tbe  ports  together  -  like  a  big  party  line  If 

Several  models  are  available  and  are  software  configurable  to  support  up  to  3  Repeaters^  5 
Dtip  I  exed  Liii  ks,  and  4  Re  mote  Bases,  A  group  or  ciub  otn  s  tar  t  with  the  basi  c^  and  expa  ti  d  t  he  i  r 
concroJJer  anytime  by  simply  adding  boards  a  tad  software.  Free  softwiire  upj^rades  for  one  yeitr 
after  delivery.  Finally,  a  real  eon  troll  er  for  ihe  Lirtked  system  operator  E 


Multiple  Independent  Repeater  coittnil 

Up  to  S  Duplexti]  Links 

Up  to  4  different  Remotes 

Recorded  Natural  Speecli  Telemetry 

Prugrammatile  IVIsiCi'OS 

Connect  /  Disconnect  multiple  Ports 

[ittemal  Receiver  Squelch  processing 


Easy  servicing 
Enter^rated  Aiitoptitch 
Expand  at  any  fimc 
Frogrammabte  Scheduler 
-t'lDv  to  +I4v  Supply 
Standard  ^,ir  Rack  Mount 
Card-Cage  design 


Paloniar  Telecom^  Inc* 

KK)  Enterprise  Si.  Sdire  E  *  Es*ondldo,Ca.  92025  «  (61 9 J  746-7 W3  ■  Fax  (« 1 9)  7*16-1610 
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$4 


PER  DISK 
1-9 


$3 


75 

PER  DISK 
10 OR  MORE 


HAM  SOFTWARE 

PUBLIC  DOMAIN  AND  SHAREWARE  FOR  COMPUTERS 


ISM  PACKET  BBSs 


PACKET  TERMENALS 
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Introducing  the  only 

HF  amateur  radio 

transceiver  built  to  true 

professional  standards 


Since  1915,  Japan  Radio  Company  has  been  dedicated  to  producing 
tl^e  world's  finest  radio  communications  equipment. 

The  same  design  quality  that  is  incorporated  into  our  marine,  satellite, 
broadcast  and  commercial  systems  can  also  be  found  in  our  amateur 
radio  equipment  including  the  new  JST-135HP  high  frequency  amateur 
radio  transceiver 

Discover  what  professionals  have  known  for  75  years.  Look  to  Japan 
Radio  Company  if  you  demand  the  highest  quality  radio  equipment. 

For  a  full  color  brochure  and  current  lists  of  prices  and  dealers,  call  JRC 
at  (212)  355-1180.  Or  write  to  the  address  listed  below. 


[jRC|  0Gpan  Radio  Co,,  JM, 


Since  1915 


430  Park  Ave,  2nd  Floor  New  York,  NY  10022 

Phona  (212)355-1180  Fax:  (212)319-5227 

Telex:  961114  JAPAN  RADIO  NYK 


Number?  on  your  Feedback  card 


73  Review 


by  Dick  Goodman  WA3USG 


The  VOR-2  Video 

Operated  Relay 

Control  your  ATV  repeater  with  this  versatile  circuit 


P.C.  Electronics 

2522  Paxson  Ln. 

Arcadia  CA  91007-6537 

Price  Class:  $45. 

Tel.  (818)447-4565 


AbOLit  eight  years  ago  the  members  of  the 
Keystone  VHF  Club  in  York»  Pennsylva- 
nia, decided  to  buiid  an  in-band  ATV  repeater 
(439,25  MHz  in,  426.25  MHz  out).  We  decided 
to  add  a  UHF  FM  receiver  from  Hamtrontcs  for 
center  carrier  audio  detection.  Most  irr^por- 
tantty,  the  receiver  would  pick  off  the  neces- 
sary AGC  voltage  to  drive  the  COR  (Carrier 
Operated  Relay),  v^^hich  activated  the  repeater 
exciter  upon  receiving  a  signal. 

Upon  completion  of  our  repeater,  our  worst 
problem  was  receiver  desense.  This  manifest- 
ed in  two  ways:  interference  on  the  transmit- 
ted video  in  the  form  of  cross-hatching,  and  an 
inability  of  the  center  carrier  FM  receiver  to 
properly  drive  the  COR, 

Using  a  spectrum  analyzer  and  judicious 
tuning  of  the  exciter  and  PA  stages,  John 
Shaffer  W3SST  eliminated  ail  but  a  vestige  of 
desense.  However,  we  were  never  able  to 
make  the  center  carrier  receiver  drive  the 
COR  reliably.  We  had  to  come  up  with  some- 
thing else. 

The  First  VOR 

When  we  began,  there  were  no  pre-pack- 
aged ATV  repeater  controllers.  Builders  of 
ATV  repeaters  had  to  use  their  ingenuity  to 
obtain  proper  COR  control,  receiver  ''hang 
time/'  legal  video  ID,  and  the  like.  I  decided  to 
use  my  knowledge  of  TTL  logic  to  design  a 
complete  ATV  repeater  controller. 

Building  the  timers,  relay  drivers,  and  video 
switching  circuits  went  quite  well,  f  decided  to 
get  rid  of  the  center  carrier  receiver  COR  and 
opt  for  a  system  driven  by  the  detection  of 
horizontal  sync  on  the  video  carrier. 

In  theory,  this  would  be  much  more  immune 
to  "falsing"  and  desense  than  the  previous 
system.  The  heart  of  this  system  was  a  VOR 
(Video  Operated  Relay)  board  manufactured 
by  PC  Electronics  in  Arcadia,  California,  This 
circuit  was  designed  around  a  NE567  PLL 
chip  tuned  to  lock  on  15.750  kHz.  It  was  con- 
nected to  the  video  output  of  the  repeater  re- 
ceiver, and  upon  receipt  of  a  bona  fide  ATV 
signaf,  would  drive  a  relay  and  key  the  re- 
peater exciter, 

Initial  tests  were  quite  promising.  When  a 
strong  ATV  signal  came  on-line,  the  VOR 
worked  perfectly.  When  the  signals  got  weak 
(P2  or  less),  or  the  transmitting  station  did  not 
have  the  correct  sync  to  video  ratio,  the  sys- 
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Photo.  The  P^C.  Etectronics  VOR-2  Video  Operated  Relay. 


tem  would  drop  out.  Since  the  video  waveform 
is  quite  complex^  the  original  VOR  did  not 
always  ''see"  sync  when  the  signal  was  weak 
(mixed  with  noise)  or  clipped  (distorted/low  in 
amplitude). 

This  first  controller  and  the  repeater  func- 
tioned well  under  most  conditions,  however, 
and  we  lived  with  this  system  for  several 
years. 

The  VOR-2 

Recently,  the  club  decided  to  build  a  cross- 
band  ATV  repeater  (439.25  MHz  in/923.25 
MH2  out).  All  components  were  purchased 
from  PC.  Etectronics  in  Arcadia,  California. 
As  I  started  to  design  a  new  controller,  I  no- 
ticed an  interesting  product  offered  by  P.C. 
Electronics:  the  VOR-2  Video  Operated  Relay. 

The  VOR-2  senses  horizontal  sync,  locks  on 
it,  and  picks  up  a  relay.  I!  is  also  designed 
around  the  NE567  PLL.  There  are  many  sub- 
stantial improvements  and  additions  to  the 
original  VOR  design,  however.  Baseband 
video  from  the  receive  system  is  connected  lo 
the  input  of  the  VOR-2.  From  here  it  is  routed 
to  a  sync  stripper  where  good  clean  horizontal 
sync  is  picked  off  and  presented  to  the  567 
PLL.  THIS  CIRCUIT  WORKS  WELL! 

On  our  repeater  it  will  key  up  very  reliably  on 
signals  down  to  the  level  of  P-0  (sync  bars 
only!).  The  "tockon"  frequency  is  adjustable, 
with  an  on-board  trimpot.  This  should  be  set 
with  a  frequency  counter  connected  to  the 


appropriate  lest  point  with  no  video  applied. 
The  locking  range  is  advertised  as  plus  or 
minus  800  Hz. 

Absolutely  everyone  who  has  tried  can 
bring  up  our  repeater,  so  I  have  no  reason  to 
doubt  this.  We  have  users  running  old 
monochrome  line-frequency  derived  cam- 
eras, camcorders,  computer  generated 
graphics,  and  plain  old  lousy  sync,  and  they  all 
key  the  repeater  equally  well.  There  is  also  a 
built-in  10-second  ''hang  time"  to  allow  for 
repeater  ID  and  to  keep  noisy  or  weak  signals 
from  dropping  in  and  out.  This  delay  is  ad- 
justable by  changing  the  value  of  a  resistor. 

A  Complete  Repealer  Controller 

As  well  as  providing  excellent  COR  capabili- 
ties, the  V0R*2  has  virtually  all  the  features  of 
a  complete  ATV  repeater  controller.  There  are 
two  relays  on  board  the  VOR-2.  One  keys  the 
transmitter  under  control  of  the  NE567  PLL. 
the  other  automatically  switches  the  received 
video  to  the  input  of  the  transmitter  when  a 
vattd  video  signal  is  present.  This  second  relay 
also  switches  the  exciter  video  input  to  an 
alternate  video  source  during  the  10-second 
hang  time  when  no  video  carrier  is  present. 

A  video  source  such  as  a  camera  aimed  at 
the  repeater's  cailsign,  computer  graphics 
with  the  repeater's  ID,  or  a  video  character 
generator/ID  board  such  as  the  Elktronics 
VDG-1,  will  provide  excellent  and  completely 
automatic  video  ID.  If  a  video  carrier  is  present 
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SYNTHESIZED 
SIGNAL  GENERATOR 
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2M— Pft'10,  £20  MHz— PR' 
20,  440  MHJ-PFI40, 
Eachkii  %\7M 


TELEPHONE 
TRANSMITTER 

Mi>n»-9.utied  wtir 
iKOnal  p«rforrn^-i'-i 
Sell- powered  irom 
phene  l^na,  Iransmils 

M«   CfcJ   Ilium  ■■<!  ii»i»l    Jk.mrmHl 

■f  rM  orOwOOS  nana 

easily  anywhera  ^m 

phone  line  or  insidia 

phonal 

PB-t  M     .       S14.95 


NEW 


FM  RADIO 

Fuu-nedfled  supertitt 
micfevoll  sepLSrtiyity. 
IC  r^rector  andi  tO.7 
MHt  IF  Tunes  Std 
F  M  broftdeam  liHnd  as 
woll  Aj  ^airge  portions 
on  each  end  fdeat  lor 
"'bufl"  receiiver,  hoth 
by  axporim'Snta  or 
evanaaFM  radio* 
FFl-1  k\i  $14  95 


SPEAKER  PHONE 

Talk  tm  tfie  p^io*  pyi  m 

Bftop  Of  ahadc.  p-x  ^^  .  ^:  ;..-:,. ...  _.„Aaf— no 
aguai  phone  nawjad  Works  same  as  coitviwr' 
^ibI  tfitt  Tail  troni  anyartiefe  ai  rDom.  phone 

lina  p0ivBi«>— no  battafy  irieeded  Supm  lor 
laiRily  an4l  isonfaranca  caJtE  or  buy  iwQ  l^r 

mieroorn'  Add  our  case  aai  lor  ■  pro 


Sl»-t 


t^»S       Case-CSP 


fi?9S 


SURER  SLEUTX 
A  iup«f  sensaive  am- 

up  a  ptn  dro^  B  IS 
leant  Qreal  ior  mon^ 
lonng  Daby  ti  room  or 
as  general  pur|)ose 

arrplitier  FuJISWnms 
output.  Run)  on  e  to 
1&  vrolli,  uAea  B-45 

ohm  spaakar, 
BH-9hir  SS,95 


BROADS  ANO 
PREAMP 

Ver^popLiiaf  aananm 
aB^rpo&a  pfaarftp, 
ideal  for  scanner. 
TVs.  WFfUHF  rffti 

counters.  Lo  nuaa.  SO 
d&  gam,  100  kHl-l 
GHz,  9V't2  VDC  op- 

eralion 

SA'^kh         .    $H  UK 


FANTASTIC  2M  FM  TRANSCEIVER 

SYNTHESIZED— NO  CRYSTALS  TO  BUY! 


$149 


!  t)f«ajks  rhe  pri^  ioffm  on  2  malar  no$<  Here's  ti%  lO??.' 
>|j  lOf  tail  days.  KamiB^  vta^lanm.  aacpnd  qn  arwipadigt  ^A 
^Ani^dack:?'^  Crenel  DonnactiDna)  Sci  aRpar^dafi^  dioda- 
pmgmvHnadc  fWRFouipA  tanaijy*edoai«iiiMBfi»on 

raoa^iar  and  iJ^z^  -  d^avnUy.  V¥hy  pay  mw*  iter  a  aocondfond 
old  ng  when  you  can  makAYDVCNwn  for  laaa.  I^vaaomafrnwifh 
voir  own  truiy  AMEFtiCAM-MADE  FM  ngj  TNa  kJI  com^s  csom- 
plat*  anieapt  far  the  use  rmba  arti  spaakirf — ICOM  or  equal 
Rpaalnr'fnliea  pi  ug  rl^m  m.  Add  ouir  own  Maulrfut  case  sal  iv  i 
prolaaaioMl  lactofy  tooK. 

FTR^l4ei(it    ,    ,...,.  I149,M 

FT|l-t*6^  metal  case  &.  knob  3*t $24  J$ 


2  MTR  &  220  BOOSTER  AMP 

Mare'^  a  greai  L.Mv:Mer  for  any  2  rneler  or  220  l#lE  liVlcMWld  unil_ 
These  power  tHXisiers  dallvar  over  30  waits  dl  outpul,  aHowfng  you  to 
rutttie  repealer's  tuPJ  quieting  wtiile  the  ko^  no4^^  preamp  ramtrtuMy 
Imprafves  reception  Ramswy  Electronics  has  sokJ  IfkousaAdi  ol  Sinalir 
amp  kits,  bvH  now  we  otter  oompletelr  wired  ^^  les^tad  2  meter,  as  *etf 
as.  220  MHz,  laiila  Bdih  tm/«  ai  Iha  tedurBs  ol  ina  high-priead  tood- 
ers  at  a  tna^ion  oltiwooM. 

PA-t^flyrm  power  booster  (10  X  power  gain} 
FiAfwwadSiesiad  tnM 

PArSD  Z2D  WiT  POWEB  dOOSTEft  fS  X  pcm^  gam) 
Fi#^wvBdAlastad  (7195 


QRP  TRANSMITTERS     HAM  RECEIVERS 


20, 30, 40,  OOM 
CW  TRANSMinERS 


Jorn  lt*e  lun  oriORPi  Thousartds  oHhese  minings  havf 
buen  sold  and  ton^  of  PX  coniacifi  have  been  made. 
Imagine  wofklng  Eaatern  Europe  wJlh  a  £30  Eranemlt- 
ler— that's  ham  radio  al  lt»  b«itr  Those  CW  rigs  are  ideal 
imaies  lo  tne  receivers  at  riflhi  They  have  iwo^sosilion 
variabFs  crystal  control  (one  popular  ORP  XTAL  inctud- 
otJ).  one  wai!  outpnil  and  buiIMn  ontflrma  swiid^  Runi  on 
f  2VDC.  Add  Our  malching  case  and  knob  set  for  a  hand- 
some riniaJied  looit 

Vouf  Choice  uf  bands $23  ^i 

(Specrty  ^tnd:  OHP-^.  10.-40  or  SO) 
Matd^ig case S lenob aai.  CQilP     (12.9$ 


E-Z  KEY  CMOS  KEYER 


Send  pe^^a  CW  mttm  m  hcuM  ol  ne^mPQ  this  kill 
Ea$y-b>liuk|  ka  liaa  lataiini  gaddor.  ^laed  oomql 
arid  icefSfiBAanf  iranviMlBf ,  Buns  tor  rnvichs  on  a  9^/ 
banety  ES^paQS  manual  gtvttt  kl^  oci  rrcaimg  yoai 
own  Itay  lor  mtrm  affi'lnoa  Add  oyr  maictiing  case  lai 
for  eofflplslB  atatioh  IbqU. 

CW-7ia._,^„... ...      524M 

Mfilctiing  c^e  knob  gat  COW  SI2-86 


ACTIVE  ANTENNA 


Crarrrped  for  s^sace?  Gal  longwlra  performaru;:a  wilh 
thi3  cteshtop  antenna.  Pnopeily  designed  unil  hae  di^al 
HF  and  VHF  oirculify  and  bullhln  whJp  anienna,  as  wall 
as  axtemal  jack,  f^f  gain  coniral  and  9V  operaiion 
makes  uml  ideal  lor  SWL«,  ireve^mg  hams  or  scanner 
butts  who  need  hotter  racaption.  The  matching  case 
and  knot)  set  gives  the  unit  a  hundred  dollar  kKUt' 

AAr7  Jot   .  554  95 

ihAetchingcas^  &knoo»ai.CAA  .     .  fi^.^i 


SPEECH  SCRAMBLER 


enures  i^-  --^  -.'   j^arafeon  uilrtg  fraCpancy  kiwr- 
fion.  Both  mdta  uid  apaafcar  or  Ina  inkjtM  enrmBctiona. 
Easy  hcKikyp  to  any  radio,  and  lalefihone  use  reqtar«s 
no  diraci  connactionT  E^r  Id  biiid  2  CevcuIL  Can  abo 
be  used  lo  descramtiii  raarvr  2-^4y  radv  sipialt  Fav 
lah  ^/otf  kjjt  off  wMh  iha  tiandaowia  case  9.  knob  sat. 
SS-TWt  ......        iZ9% 

Matching  case  A  knod  i«i.  CSS  S12.9S 


SHORTWAVE  RECEIVER 


20.  3D,  40. 
AH  Mode  RECEIVERS 


Btjihd  your  own  mini  ham  itatFon  Sensitive  ai^mods 
AM.  CW.  SSB  receivers  uae  difecl  conversion  design 
Wilh  NEeoa  iO  as  fsaiurod  kn  OS T  and  ARRL  hand- 
bCpka.  Vary  serisictve  varoclor  iuned  over  entife  band 
Plenly  of  f peah:er  vorurrva  Run^  on  9V  battery  Very 
EASY  Id  build,  toti  ol  fuf^  and  educatlonat^idea,!  for 
beginner  or  old  pro  NiawSO-pag^manuat  Addttwcasa 
aai  lor  malHiited  pfotesatoaal  toolt. 
Voorchoicfl  of  bands  S37.fi6 

(Specify  ttand:  Hf^20.  HR<W^  HFMO  HR^ 
Utt^twHjcase&knottael^CHR  n2;95 


2,6,  lOfWTR.  220 
FM  RECEIVERS 


Riji  yaar  own  5tef90  FM  sataboni  Transmt  a  siatile  signii 
A  ttie  londvd  FM  brnaacaat  barid  througN»tf  tlie  Jiouea. 
donn  ornai|N»rhood  ConfWoaaftiiytoirHioiapiilien 
CD  plu^rar.  tape  dadea,  ale  ftuna  an  9V  baoery.  haa 
mtemal  wtiap  amenna  and  ertermy  antenna  fack.  Add  om 
case  sal  lor  a  'iOtMxn"  iot^f 

FM^lOkit .5^.95 

Maicrting  tasesei^CFM  .......  Sl^-SS 


AIRCRAFT  RCVR 


Faniastic  r^ceivaf  thai  capturea  Ihe  worid  wlih  Just  a 
1 2  ~  antenna!  Can  reeaijve  any  2  MHz  portiofi  from  4^  1 1 
'i'  m.  Tnm  Eupeftiet  nas  amooth  varactor  tuning.  A&C. 
"  ^  g;ain  conairi,  plamy  oi  apeakvf  voiuraasidiiaaQn  a 
:^v  tisn&y  FaaciitfiiiQ  Scoot,  schoof  or  cdi^  pro^ad 
provides  iiOiMi  oJ  hm  Iv  awn  'ffm  mosa  i^ious  DXet 


For  the  cair,  conaidBr  our  phortwanA 
bandi  t«i  3-22  MHz  tmgit} 
tanyoMTci 
to  yO(^  drrve  fiomai 

iflarkltSa 
casesetfdf  SRI.  CSR 


Two 


n^- 


Haar  ejtciling  Moall  cotranunicaxkna— pick  up  ptanes 
up  lo  100  raies  ^wayi  R»eru««  i  tO-i3S  MHz  AM  air 

UMUfta  ii^ftrhat  wim  AGC.  ce- 


mstf  ipea^jervoiuine  Rufti,on9VbKiary  Gnallorair 
ahowt  or  jiusi  hanging  afoml  09  aaport*  New  3Q-paQe 
manual  delarts  pilot  laii.  loo  Md  caae  ae(  tor  "pro 


tERttS  '%wiriaB*a«QMfwwmie  t***ww  ipr  10 

d*Y&  It  tHA  Erffflsrd.  rvlkif  n  in  qiiqinjl  toinv  r4f  ic- 

pritq .  harHflirwi  and  iflurkncri  *f<tr  ^^t^mn  ^r^trr* 
a^^  il'L*  tin  «iriaeB-m#i  »C00  rU4A  Dflt^t  Add 
S4  50  -OKlrreundvr  s?D.  fletd  S3  00.  «HT  nru- 
deiUs.  add  7Dd  fidl*;-B  i  Asi    *qCV  (IHf  pj^ln  w^rr^nty 
qn  hill  Hi  i-yBur parti  4  IflCar  wirriotif  an  Wired 
ynlli, 

RAMSEV  EUGTRONICS.  INC. 


„  PHONE  ORDERS  CALL 

§  716-924-4560 


■^  FAX  716-924-4555 

793  Canning  Parhway.  Victor,  NY  14564 


Keep  an  ear  on  it>e  tocal  repoatar  gang,  monitor  the  oops, 
chack  oui  Ihe  weaitwr  or  |usl  platn  Natan  around.  These 
aeneli Ive s up«rhai  receluari are juallhe Ucket .  Th@/ 1 une 
any  S  MHf  portbn  ot  tlio  baTKl  Ihd  Nlv»  smooth  varacior 
tuning,  dual  conversion  wllh  ceramic  IF  liltere,  AFC,  ad- 
fufttahlig  squelch  and  pientv  o'  Rp<?aktr  votume  Huns  an 
BV  batlery  and  perlormanc*  I  hat  rivals  tho  big  rigs!  For  a 
corr^alele  fmished  pro  loo^t.  ad<S  our  m«tcliing  case  and 
knOtt  mt  wilh  aA«ened  graphict 

FM  oonvmiaii^lnna  racaivaf  kit  ...  $2S.!&5 

Specify  bend.  FR  t46  l2m\.  FRfi  (flm^,  FRtO  (lOm).  FH^ 

Mitrting  nir  ft  Imntu  leT  rfU  ....  $12.35 


FM  STEREO  TRANSMITTER 


CIRCLE  34  Or^  READER  SERVICE  CARD 


Courteota  S0nnc9  *  Dhcount  Prices  *  Fa^t  Shipping 


P  O.  Box  567  *  Van  Nuys,  CA  9 1408 


Wireless  Remote  Control  For 

NINTENDO™  VIDEO  SYSTEM 


CAM  ERICA  ^Freedom  Connection^™ 
Turns  ^our  wired  Mintendo™  control  paddle  into  a  re- 
mote control  unit.  Infrared  remote  Ifke  those  us&d  on 
TV's  and  VCR's  eliminates  messy  wires.  Air^^ws  play- 
ers more  mobifity,  Two  pfay&rs  can  use  one  remote 
unit  pKcepT  on  g antes  where  they  play  sEmuttaneousfy. 
In  tho&e  games  two  'Freedom  Connections'  units  are 
required.  A  welUknown  natldnai  dtscour^r  toy  chaan 
selte  tiTese  for  more  than  twtoe  our  price.  Operate?  on 
4  AAA  batteries  (not  indJded).  CATJV  IR-I  S9.95 


^ 


HALL  EFFECT  SENSOR 


Microswitdi  #  SS41  -  Tiny,  solid  state  switch 
reacts  instantly  lo  proxlrntty  of  magnetic  Ibid. 
Operates  at  extremely  high  speeds,  up  to 
1 00  kHz.  Case  size:  0. 1 2"  X  0.1 7^  X  0.06"  thick,        , , 
4  5  Vdc  to  24  Vdc  supply  voltage.  10  ma.  sink  type 
digital  output.  Operaiing  gauss  -  1510  40.  P-C.  leads. 
CAT  #  HESW'2  7Sc  each  ■  1 0  for  $6.50 
100  for  S60.00  -  1000  for  $500.00 


FLASH  ASSEMBL  Y 


This  NEW  compact  flash 
assembly  comes  from  a 
U.S.  manutaciurer  of  cameras. 
Unit  operates  on  3  Vdc 
and  measLrres  2  1/2"  >(1  1/4". 
Ideal  for  use  aa  a  strobe,  warning  light  or  attention  get- 
ter. Corrpiete  with  instrttctton  on  how  to  wke, 

CAT#FSH-t  $3,75  each  10for$a5.00 


SWITCHES 


Mercury  Tift  Switch 

O?"  diameler  X 0.65' long 

mercury  tIJt  switch.  S-P.S,T. 

Closes  circuit  when  switch  is  tINed  approx.  5  degrees. 

CAT  #  WS-3  $1 .00  each  ■  1 0  lOf  S9.60  ■  1 00  for  $95.00 

Rotary  BCD  Switch 

EECO  #  231 0-02G  -  BCD  1 0  positiort 
rotary  switch.  DIP  conliguration  fits  in 
standard  &  pin  I.C.  socket.  Right  angle 
style.  Screwdriver  actuatFon,  0.42"  cube.  CAT#  RDIP-2 
$1.75 each*  10 for  $16,00'  100 for  $145.00 


HIGHEST  QUALITY  METAL 

C-60  CASSETTES  (Erased) 


©mo 


Premium  qualrty  rrwtal  tape 

In  C  60  cassettes  (30  min. 

persjdej,  Drieof  thellnest 

'brand- name'  tapes  on  the 

market,  in  durable,  clear 

plastic  transpon  mechanisms,  Recwded  and  built 

erased,  !he  record-proted  tabs  have  been  removed 

arid  Iherelore,  need  to  be  taped  over  to  re- record.  Au- 

diophiiies  wi^lL  appreciate  the  wide  dyrkamic  range  of  this 

tape.  If  your  cassette  deck  has  a  "ntetar  setting  you 

will  hear  the  difference.  A  real  bargarnl 

CAT*  C-60M   $1 .25  e^h  ■  10  for  $  1 0.00 


mmmmmREmoRDERmiMm 

ilii 


;:cwt/?ae;<?ff£>jF?T3m  w^;'^*^i^i(?i*mf*irft**ww*if:i 


—M-M-JL^-d-i^-M-i-i i-a -,.^_,_i_,_a.j_, ._i.,.^^j_  J  J.  J.  J  J  ^  _  J    ■    . 


TERMS:  Mififfnum  ardor  $10. 00.  Shipping  antf  handling 

for  ttw  4e  conti/i&nfsii  U.  SA  $3.50 per  ordsr.  Aii Qth&r$ 

inQlading  AK  Hi,  PR  or  Canada  must  pay  fuf!  sfipping. 

Ati  ofdstt  deifvere<fm  CAUFORNfA  must  mcfud&  sme 

I  safes  tsi}£  (6  %,  6  tM%,  6  t/2%,T%}  iimitsd  Quanfitms 

NO  COD.  PncQs  subject  to  change  withoat  notice. 


Call  or  Write  For  Our 
FREE  60  Page  Catalog 

(Outside  The  U.S.A.  S^nd  $2.00  Postage) 
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is  the  only  word  to  describe  this: 


The  NIR- 10  is  a  Noise/QRM  Reducer  for 
SSB  VOICE!  It  is  the  only  device  avail- 
able that  can  reduce  noise  and  remove 
heterodynes  occuring  in  the  presence  of 
speech.  What  makes  this  possible?  Real- 
Time  Digital  Signal  Processing  (DSP) 
using  a  40  MHz  DSP  chip! 

*Th€  NIR-10  is  a  DSP  audio  processor 
that  connects  to  the  audio  output  of 
your  receiver  or  transceiver  and 
includes  a  built-in  Speaker  Amplifier. 

•Automatically  Enhances  Voice 
Reception  by  Reducing  or  Eliminating: 

Heterodynes  &  Tune^Ups 

White  Noise 

Ignition  Noise 

Power  Line  Noise 

RTTY  Interference 

**Woodpecker^* 

•Includes  a  Bandpass  Filter  Mode  to 
Enhance  CW  and  RTTY  -  Forms  a 
Variable  Center  Frequency  Digital 
Filter  with  Selectable  Bandwidth. 
Provides  performance  that  analog 
filters  can^t  match! 

•Work  More  Stations:  Allows  Recep- 
tion of  Otherwise  Unreadable  Signals! 

•Reduces  Listener  Fatigue. 

•  A  Must  for  DXerSf  Contesters^  and 
Field  Day  Ops. 

Order  direct: 

NIR^IO:  $395;  with  12V  AC  Adapter  add 

$12>  We  pay  shipping. 

Orders  I-SOO^SSS-^SSig 
Tech  1-919-790-1048 
FAX      1-919-790-1456 

MCA^isa.  Allow  3  wks  for  personal 
checks.  Add  $3  for  COD.  NC  residents 
add  5%  sales  tax. 


JPS  Communications,  inc. 

5516  Old  Wake  Forest  Road 
P.O.  Box  97757  Raleigh,  NC  27609 


for  more  than  nine  minutes  on  the  repeater 
input,  the  V0R*2  will  automatically  switch  lo 
the  second  video  source  for  about  five  sec- 
onds to  meet  the  FCC*s  ID  requirement.  Both 
of  these  periods  may  be  changed  by  changing 
the  appropriate  resistors  on  the  VOR-2. 

We  have  the  VOR-2  and  an  Elktronics  VDG- 
1  Video  ID  board  packaged  together  in  a  Bud 
RF-proof  mini-box  m  our  repeater.  Together 
they  function  as  a  complete  ATV  repeater  con- 
troller In  an  area  of  about  7"  x  4''  x  2" .  We  had 
only  one  problem  with  the  VOR-2.  Because 
the  NE567  PLL  COR  is  extremely  sensitive, 
we  had  some  very  slight  receive  desense  that 
caused  the  VOR-2  to  lock  on  itself.  This  was 
cured  by  installing  the  VOR-2  in  an  RF-tight 
box,  using  feed-through  capacitors  on  all  in- 
puts and  outputs  and  an  interdigita*  filter  on 
the 439.25  MHz  receive  feedline,  and  keeping 
the  receive  and  transmit  antenna  separation 
greater  than  1 0  feet.  This  repeater  has  been  in 
operation  for  over  a  year  now  with  no  other 
problems. 

Other  Uses 

The  VOR-2  can  be  used  for  applications 
other  than  repeater  control.  It  may  be  used  to 
activate  a  VCR  whose  mput  is  set  to  the  re- 
peater output  frequency  (through  a  downcon- 
verter).  The  relays  on  the  V0R*2  may  be  inter- 
faced to  the  VCR  to  operate  the  record 
function  when  video  is  present.  An  interface 
could  also  be  built  to  apply  or  remove  AC 
power  from  the  VCR  if  desired. 

An  inexpensive  Sonalert  may  be  purchased 
and  energized  when  video  from  the  repeater  is 
present,  which  woutd  be  an  excellent  way  to 
monitor  activity  when  you're  away  from  the 
shack.  This  would  also  be  a  good  way  to  moni- 
tor security  at  your  club  site.  I  n  your  shack,  the 
VOR-2  could  be  used  to  energize  your  ATV 
equipment  when  video  is  detected  from  any 
video  source.  Finally,  the  VOR-2  could  relieve 
you  of  remembering  to  video  ID  your  station  at 
the  appropriate  10  minute  intervals. 

The  documentation  supplied  with  the 
VOR-2  consists  of  a  single  data  sheet.  Full 
schematics  are  included,  as  are  suggested 
operating  configurations.  This  is  more  than 
adequate,  considering  the  ease  of  hooking  up 
this  circuit.  Don't  let  the  V0R-2*s  simplicity 
fool  you,  however.  The  VOR-2  coupled  with 
some  form  of  video  ID  generator  fulfills  all  the 
requirements  of  a  capable  ATV  repeater  con- 
troller. 


IS  ex / Day 


3 


^Two-Color 
fay  ^    [immbow  Assortm€nt_ 

H*  Ship  SrjaDo^    2nd  Dfty  A^^aP^^ 
100       i2».»5    S24.95     &1».95 


ltE«5l 


300 
400 

500 
IQOO 


$39.  »5 
S54.95 


$-1-1, 95 
S4*.95 


S99.95    $99.95 


S19.95 
$19.95 
S44.45 


<801)  373-8425        Bc:^  50062-S.  Pfovo>  liT  ^4^^'^ 
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SHAKE  THE  MONEY  TREE 

You  can  make  a  comfortable  commission 
selling  73  subscriptions  at  hamfests.  You'll 
get  everything  you  need.  Call  003-525-4201 
and  ask  for  Donna  DiRusso. 
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The  Megaloop 

Perfect  for  megalomaniacs. 


byStanGibiliscoWlGV 


Have  you  ever  wondered  what  would 
happen  if  you  connected  your  HF  trans- 
ceiver via  a  transmatch  to  an  infinitely  long- 
wirc?  Or  to  a  wire  100  miles  long?  Or  to  a 
lot^p  running  all  the  way  around  the  state  line 
ot;  say,  Kansas? 

Most  hams  have  heard  old-timers  tell  sto- 
ries of  finding  an  unused  telephone  line  a  few 
nijles  long  and  using  it  as  an  antenna  to  work 
the  world  on  a  few  watts, 

A  couple  of  years  ago,  following  a  serious 
accident,  I  returned  to  my  parents'  home  to 
recuperate.  I  got  on  the  air  with  the  help  of 
some  old  ham  friends  who  donated  time, 
muscle,  and  equipment.  During  that  winter,  I 
put  up  a  long  wire  measuring  880  feet,  and  got 
great  results.  It  was  a  good  performer  on  all 
bands  80  through  10  meters,  and  wasn't  bad 
on  160,  either.  Mel  Larson  KC0P  had  ad- 
vised me  to  put  up  a  long  wire  if  there  was  any 
opportunity;  he  said  I  wouldn't  regret  it,  and  I 
didn't. 

NordoT  regret  my  most  recent  experiment, 
a  huge  horizontal  loop  of  wire  that  1  call  the 
megaloop. 

A  Far  Out  Concept 

An  intlniteiy  long  wire  or  loop,  if  either 
were  possible,  would  have  certain  character- 
istics. First  and  most  significant  is  that  a 
change  in  frequency  would  make  no  differ- 
ence whatsoever  in  the  performance  of  the 
antenna  in  free  space.  It  would  have  an  in- 
finite number  of  current  loops,  no  matter 
what  the  wavelength  of  the  signal  applied  to 
it*  The  impedance  would  be  purely  resistive; 
there  would  be  no  standing  waves  because  no 
power  could  be  reflected  from  the  end  of  an 
endless  antenna. 

I've  done  some  experiments  that  suggest 
that  an  antenna  of  about  50  wavelengths  or 
more  may  be  considered,  in  practice,  infinite- 
ly long.  As  the  electromagnetic  field  propa- 
gates from  the  fecdpoint  of  such  a  longwire, 
the  current  and  voltage  loops  diminish  in 
magnitude  the  farther  one  gets  from  the  sta- 
tion. See  Figure  i(a>.  This  is  because  the  field 
radiates  as  it  travels,  and  this  radiation,  along 
with  ohmic  loss  in  the  wire  itself,  dissipates 
the  signal.  Even  with  a  perfectly  conductive 
wire,  this  effect  would  take  place,  solely  be- 
cause of  the  radiation  resistance  of  free  space. 
By  the  time  the  field  has  gone  about  50  wave- 
lengths, most  of  it  is  gone  forever  into  the 
vacuum  of  space.  If  the  longwirc  were  a  loop 
measuring,,  say,  100  wavelengths  in  circum- 
ference,  you'd  observe  a  similar  effect.  See 
Figure  lft>). 

The  vacant  field  to  the  north  of  my  parents* 
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Figure  L  Current  imensity  dimmbhes  as  the 
electromagnetic  field  travels  away  from  the 
feedpoint.  (a)  An  antenna  50  wavelenghts 
long  may,  in  practical  terms,  be  considered 
infinite. .  •,  &f)  A  KX^wavelength  loop  with 
similar  characteristics. 
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Figure  2.  Main  lobes  for  lenninated  long- 
wires  at  different  wavelengths, 

house  measured  about  700'  x  1200\ 
the  long  way  being  east-west.  In  1987-88,  I 
ran  the  880-foot  longwire  from  the  house 
to  the  west-northwest:  in  1989,  f  ran  a  loop 
around  as  much  of  the  field  as  I  could  man- 
age. I  don't  know  exactly  what  the  cir- 
cumference was,  but  it  was  probably  about 
3800  feet,  or  0.7  miles. 


Dir^:tional  Effect 

This  is  the  second  most  important  char- 
acteristic of  an  arbitrarily  longwire.  A  large, 
strong  lobe  develops  when  a  wire  tjecomes 
more  than  a  few  wavelengths  long.  There  is  a 
limit  to  how  much  gain  can  be  realized  from 
this  lobe.  See  Figure  2.  This  is  because  of  the 
effect  of  radiation  loss  mentioned  above;  but 
certain  long-wire  configurations,  like  the  ter- 
minated rhombic,  can  have  around  30  dB  of 
power  gain  relative  to  a  half-wave  dipole. 

Minor  lobes,  now  shown  in  Figure  2.  also 
appear,  and  ihey  become  more  numennis  as 
the  wire  is  made  longer.  An  infinitely  long- 
wire  would  theoretically  have  infinitely  many 
minor  lobes,  A  wire  50  wavelengths  long 
would  have  so  many  minor  lobes  that  we 
might  think  of  them  as  a  single  field;  they 
would  tend  lo  blend  together  because  of  wire 
sag  and  ground  effects  from  nearby  objects. 

Bending  the  wire  into  a  loop  might  be  ex- 
pected to  eliminate  the  directional  effects  and 
cause  the  minor  lobes  to  more  completely 
blend.  The  result  would  t>e  a  fairly  uniform 
radiation  pattern  as  long  as  the  lo<^  was  small 
enough  to  allow  some  of  the  electromagnetic 
field  to  travel  all  the  way  around.  A  loop  of 
infinite  circumference,  or  many  miles,  would 
behave  essentially  as  a  straight  longwire  fed 
somewhere  along  its  length  and  running  off 
forever  in  opposite  directions. 

My  loop  was  about  100  wavelengths  at  10 
meters,  50  wavelengths  at  20  meters,  and  25 
wavelengths  at  40  meters.  Especially  towards 
the  top  of  the  HF  spectrum,  the  megaloop  is 
hke  an  infinitely  long,  straight  wire.  But  at  SO 
and  160  meters.  It  is  not  so  overwhelmingly 
large,  and  can  be  expected  to  have  nearly 
omnidirectional  characteristics.  The  polar- 
ization would  be  horizontal  on  all  bands.  The 
antenna  height  above  ground  would  ideally 
be  at  least  a  quaner  wavelength*  or  33  feet  at 
7  MHz,  66  feet  at  3.5  MHz,  and  130  feet  at 
1.8  MHz.  I  was  able  to  get  most  of  the  anten- 
na up  about  50  feet,  tbe  height  of  trees  around 
the  field.  I  got  wires  over  the  trees  using  kites 
of  the  inexpensive,  dime-store  variety  (bat 
kites). 

And  the  Third  Characteristic. . . 

Diversity!  The  antenna  covers  such  a  large 
area  that  if  fading  is  taking  place  in  one 
spot,  reception  niay  be  good  at  another 
spot.  This  diversity  effect  is  observed  with 
all  longwires  or  rhombtcs,  and  it  works 
for  the  phasing  type  of  fading,  where  differ- 
ent components  of  an  incoming  field  arrive 
in  phase  some  of  the  time,  and  out  of  phase 
some  of  the  time, 
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Figure  3,  The  kite  technique  works  best  with 
two  people,  so  one  can  guide  the  flying  Une, 
and  the  other,  the  drop  line.  Only  nonconduc- 
iive  tine  should  be  used  for  this  operation. 

Fading  that  occurs  because  of  ionospheric 
absorplion  or  a  change  in  the  maximum  us- 
able frequency  (MUF)  won*t  be  reduced  by 
diversity  techniques.  It's  reasonable  to  ex- 
pert that  the  diversity  of  the  antenna  would 
operate  in  traasmii  as  well  as  in  receive  mode 
so  that  other  stations  would  note  less  fading 
with  the  megaloop  than  with  a  small  antenna 
stich  as  a  quarter-wave  vertical,  under  condi- 
tions when  niultipath  fading  occurs. 

The  vacant  field  was  scheduled  for  devel- 
opment, so  the  time  wai  iiiiiited.  I  had  to  try 
out  my  idea  of  the  megaloop  during  the  win- 
ter of  1989-90,  ornever.  This,  plus  the  desire 
to  grandly  command  the  helm  of  such  a 
device,  motivated  me  to  do  it.  Also,  I  hadn*t 
heard  much  about  anyone  else  having  done  tt, 
though  surely  it  has  been  tried  before. 

Materials 

I  used  aluminum  fence  wire,  Baygard'^d 
for  the  radiator.  This  six-strand  wire,  rein- 
forced with  nylon,  is  light  and  strong.  It 
comes  in  rolls  of  a  quarter-mile  each.  I 
bought  three  of  these  and  used  just  about  all  of 
the  wire  for  the  megaicx>p. 

With  some  nvlon  twine  and  a  few  old  bat 
kites,  I  snagged  the  wires  up  in  the  trees,  even 
though  the  wire  is  bare.  In  Minnesota,  trees 
are  fairly  good  insulators  if  it  is  below  freez- 
ing. A  good  breeze,  about  15  mph»  facilitated 
the  kiie  technique.  See  Figure  3,  Also  indis- 
pensable were  warm  mittens,  as  the  tempera* 
ture  hovered  around  zero. 

Feeding  and  Grounding 

The  megaloop  can  be  fed  in  two  ways.  The 
preferable  method  is  to  bring  the  ends  of  the 
loop  togeiher  into  a  parallel- wire  line.  See 
Figure  4(a).  Then,  to  connect  this  line  to  the 
output  of  a  transmatch  equipped  to  deal  with 
this  kind  of  line. 

If  your  transmatch  does  not  have  a  two- 
wire  line  output,  you  may  connect  one  end  of 
the  loop  to  ihe  center  conductor  pin  of  the 
coaxial  output  and  the  other  end  to  chassis 
ground.  See  Figure  4(b). 
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Or  you  nmy  leave  one  end  of  the  ioop  free 
and  connect  the  other  to  the  center  conductor 
pin  or  single- wire  terminal.  See  Figure  4(c). 
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Figure  4.  (a)  Two-wire  line  is  ike  preferred 
way  tofeed  the  antenna,  (b)  You  can  also  feed 

the  antenna  with  a  transmatch  having  only 
single-wire  or  coiLxiat  output,  (c)An  alterna- 
tive method  of  coaxial  feed. 


i»Oit 


-X 


TOO  ft 


Hf  AMUOS^ 


aan  It 


700*1 


TO  ;STAT|0*i 


Figure  5.  On  the  higher  HF  bands,  only  the 
southernmost  leg  of  the  loop  at  WIGV  was 
really  contributing  to  the  radiation  and  re- 
ception in  the  megaloop  antenna  system. 
Nonetheless,  the  same  basic  advantages  were 
realized. 


In  this  case,  the  megaloop  becomes  a  long 
wire  bent  into  a  circle, 

[  would  recommend  methods  4(a)  or  4fb), 
but  whichever  method  you  use,  a  transmatch 
is  necessary - 

If  the  feed  method  at  4(b)  is  used,  the  loop 
is  grounded  for  direct  current,  and  this  is 
good.  Such  a  large  antenna  will  develop  elec- 
trostatic voltages  because  of  atmospheric  ef- 
fects.  It  wUl  actually  be  a  hazard  in  or  near 
thunder  showers  unless  it  is  grounded  for 
direct  current.  Always,  always  disconnect  the 
antenna  from  the  rig  when  you  are  not  on  the 
air^  winter  or  summer,  storms  or  no  storms. 
And  never  operate  during  thunder  showers  or 
lightning. 

With  method  4(a),  the  loop  should  be 
grounded  for  direct  current  at  a  point  oppo- 
site ihe  station,  or  as  nearly  opposite  as  you 
can  get.  An  eight-foot  ground  rod,  driven  into 
the  earth  well  away  from  tree  roots  (copper 
can  kill  trees),  and  some  buried  radials,  will 
ensure  that  you  don't  get  clobbered  when  you 
touch  the  antenna  wire.  Some  iransmatches 
"'ground''  the  antenna  via  the  output  of  a 
two-wire  feed  balun.  Do  not  rely  on  your 
transmatch  for  grounding,  however,  since 
some  do  not  have  this  feamre. 

Putting  It  to  Ihe  Test 

Whatever  theory  may  tell  us,  the  way  to 

decide  how  well  an  antenna  works  is  to  use  it. 
Just  because  it  will  produce  contacts  does  not 
mean  that  an  antenna  is  a  good  radiator.  I 
have  worked  stations  over  1000  miles  away 
by  loading  up  a  pair  of  ground  rods  spaced  a 
quaner- wavelength  on  20  meters.  And  you 
can  work  DX  on  a  Ughtbulb. 

Since  1  knew  that  a  quarter-wave  vertical 
with  several  radials  is  not  o  bad  antenna,  I 
compared  the  megaloop  with  a  balloon-sup- 
ported vertical  on  40,  80,  and  160  meters.  A 
length  of  tubing  was  sufficient  for  a  quarter- 
wave  vertical  on  20,  15,  and  10  meters.  (My 
radio  doesn't  cover  the  new  WARC  bands.) 

The  quarter- wave  out-transmitted  the 
megaloop  on  160,  and  was  comparable  with 
the  megaloop  on  80  meters.  Of  course,  that*s 
no  surprise.  The  megaloop  did  work  better 
for  close-in  stations  on  80;  that  may  be  at* 
tfibuted  to  the  bener  high-angle  radiation 
from  the  megaloop  on  this  band. 

As  for  reception,  the  megaloop  was  superi* 
or  to  the  balloon  vertical  on  160  meters.  The 
vertical  was  just  too  noisy.  There  was  linle 
difference  on  80  meters,  although  some 
close-in  stations  were  iouder  on  the  megaloop 
than  on  the  vertical.  The  megaloop  at  WIGV 
was  center- fed  and  grounded  (marginally, 
because  the  eanh  was  frozen)  at  the  far  side. 
This  might  be  expected  to  reduce  noise  some- 
what, along  with  the  horizontal  polarization 
and  the  comparatively  low  placement  of  the 
antenna  (only  50  feet  above  the  ground). 

On  40  meters  and  above,  verticals  and  the 
megaloop  were  just  about  equal  for  transmit- 
ted and  received  signal  strength.  This  would 
be  the  expected  result;  both  antennas  are  om- 
nidirectional (essentially)  and  neither  has  any 
appreciable  gain,  except  maybe  on  10  and  15 
meteni.  The  feedpoint  at  WIGV  was  roughly 
in  the  middle  of  a  lone  east- west  run  of  wire. 
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HF  Equipment  Regular  SALE 

iC-781  Xcvr/ps/hifier/scope-Spera/.  $6149.00  4999 


lC-765  XcwT/ps/kej^r/tuner„„^,.^..^  SZ692.00  2339 


ffi-751A  9-baiid  xcvr/.l-30  MKzix.„  $iG99.m 

PS'35  Internal  power  supply,...,., 219.00 

a-63A  250  Hi  CW  filter  (1st  IF) .. 59.00 

FI-52A  500  Hi  CW  filter  (2nd  If)  ..^  115.00 

FL-53A  250  Hz  CW  filter  (2nd  IF) 1 15.00 

f  L-7fl  2.8  kHz  wide  SS8  im 59.00 

JC-735  KF  )Of/SW  ncvr/mic .***  1149.00 

PS-55  Extertial  power  supply  .,„. 219,00 

AM  50  Automatic  anlerina  tuner 445,00 

FL'32A  500  Hz  CW  filter.. 69.00 

EX-243  Electronic  keyer  unit 64.50 

UT-31J  Tone  encoder.,. .» 18.50 


1399 
T99« 

109*^ 
1Q9«^ 

9S9« 

199*^ 
389*^ 


\t-m  HFxcvr/SWrcvT $949.00 

AH-3  Automatic  antenna  tuner 489.00 

IC-726  10^bandxcvrw/6m 1299.00 

HF  Accessories:  Regular 

IC*2KL  HF  solid  state  amp  w/ps $1999,00 

1C*4KL  HF  1  kw  amp  w/ps  •  Sfieciai,  6995.00 

B.421  Auto  ant  selector  •  SpeciaL.,.,  315,00 

PS-15  20A  external  power  supply 175.00 

PS-311  Systems  pis  w/cord,  6  pin  plug  349.00 

SP-3  External  speaker 65.00 

SP-7  Small  external  speaker,. ,„ 51  99 

DR-64  High  stab,  ref .  xtal;  751A,  etc ,  79,00 

SM-B  Desk  microphone ,....  47,95 

SM-B  Desk  mic;  two  cables,  scan 89.00 

AT-500  500w  9  band  auto  ant  tuner 589.00 

AK-2  S-band  tuner  w/mount  &  whip.....  758,00 

Call  for  Prices  on  accessories 
for  IC^781/7B5n2B/725 


799SS 
42985 

10B9 

SALE 
1699 

5795 

269« 
159»s 

319^= 


519^ 
689^ 


?COM 


if  Large  Stocks 

*  Fast  Service 

•  Top  Trades 


VHFUHF  Base  Transceivers. 
fC-275A  25w2mFMfiSa/CWw/ps... 
IC-275H  100w2mffll«SB/CW_^ 

IC-475A  25w  440  FH/SSB/CW  w/ps 
IC-475H  100w440FM/SSB/CW^« 

IC-575A  25w  6/lOm  xcvr/ps 
IC-575H  25w  lOOw  6/lOm  xcvr 

I C-1 275A  1  Ow  1 .2GHz  FM/SS8/CW 


K  P  i  ll-l  ■■V#-V  +  "  ■  ■  ■  ■! 


Regular  SALE 

$1299.00  1129 

1399.00  1199 

139900  1199 

1599.00  1399 

1399-00  1199 

.  699.00  1469 

1849.00  1599 


\/wFn  IHF  FM  Transceivers  Regular  SME 
IC-229A  25w2mFMmPmic»S^pen5/ $423.00  3t9« 
1C-229H  50w  2m  FM/rrPniic*S/)ma/..  462.00  379« 
[C448A  25w 440 FMmP •  Claseout..,. 599.00  469^^ 

IC-1201  lDWL2GHzFM)(Cvr 799.00  659^= 

Dual  band  fU  Transceivers       Regular  SALE 

IC-3220A  25w  2m/440  FM/TTP  mic $659  00  569^5 

IC'3220H  45w2m/35w440FMmP 699.00  599^^ 

[C-2400A  2 m/440  FM/TTP  •Spffda/. 899.00  639^^ 

IC-25Q0A  440/L2GHzFM  •  SpeciaL. 999.00  849^^ 

Multi-band  FM  Transceivers        Regular  SALE 

fC'-gfll  2m/440)tcvf  5/7^3/ $999.00  839" 

UX-R91A  firoad  band  receiver  unft  ,.„  389.00  349^^ 

UX-19A  iOw  10m  unit 299.00  269^^ 

UX-59A  lOwSmunit .»J49.00  319^=^ 

UX-S92A  2m  SSB/CW  module 599.00  529" 

UX-39A  25w2201VIHzunit , .349.00  319" 

UX-S94A  430J^Hz  SSB/CW  module TBA 

UX-129A  lOw  1.2GHz  unit.. ...549.00  iW^ 

IC-970A  25w2m/430MHz  transceiver ,,2895.00  2499 

IC-970H  45w2m/430  MHz  transceiver.  3149.00  2699 

UX-R96  50-905  MHz  receive  unit........  389,00  349^* 

UX-97  1.2GHz  band  unit... 999,00  869'=* 

VHF/UHF  Mobile  Antenna  Regufar  SALE 

AH-32  2m/440  Dual  Band  mobile  ant.....  $39.00 

AHB'32  Trunk  lip  mount. .,* 35,00 

Larsen  PO-K  Roof  mount .«« «  23.00 

Ursen  PO-TLH  Trunl^-lip  mount. ...„,.,«  24.70 
Ursen  PO-MH  Magnetic  mount 28.75 

VHRllHF  Repeaters  Regular  SALE 

RP-f51(J  2m  25w  repeater....^ $1849.00  1649 

RP421Q  220MHz  25w  rptr  •  Special.,.  1649,00  1399 
RP-4020  440MHz  23w  repeater.  ....,„.«.  2299.00  1 999 
RP-1220  1.2GH2l0w  repeater ,_..  2599.00  2249 


Handholds  Regwlar  SALE 

IC-02AT/HiEti  Power  2m  ...  $409.00  349" 
IC'04AT  440HT*C/oseouf  449.00  329^^ 

IC-2SA  2m  HT  •  SpeciaL...  419.00  289^^ 
IC-2SAT  2m/rrP  •  S/jec/^/.  439.00  319** 

IC-3SAT  220MH7KT/rTP 449.00  369" 

IC-4SAT  440MHz  KT/nP..^. 449.00  369" 

IC-2GAT  2mFfr/nP 429.00  37^ 

IC-46AT  440Mhtz/nP..... 449.00  369« 

ICM2SAT  L2GHzmP™...  529.00  469'* 

IC-W2A  2m/440  HI 629.00  S29« 

IC-24AT  2in/440HT.... 565,00  41f" 

Handhefds  for  Aircraft  band       Regular  SALE 

A-2  5W  PEP  Synth  aircfaft  KT „ „.  525.00  479« 

A-20  Syntti  aircraft  w/VOR  •  Sneniaf  625,00  499« 

Call  for  infomiation  and  PriD^  on 
accessories  for  Handtields  listed  above. 


Qhnrhvgye  Receivers  Regular   SALE 

R^7D00  25MHz-2GHzrecefvEr,..,..„„  $1199.00  1029 
RC'I2  Infrared  remote  coiTtnjller„„„.  70.99 

EX-31fl  Voice  synttiesizer 59,00 

TV-R7fl00  AlV  umt...^.«.„««„ 139.00  129« 

R-71A  100l(Kz^30MHzrcvr ™999.Q0  869'^ 
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FL-63A  250  Hi  CW  filter  (Isl  IF) 59.00 

FL-44A  SSB  filter  (2iid  IF). .....»< .178.00  15l« 

EX-257  FM  unit... , 49.00 

EX-310  Voice  synthesizer ...^  59.00 

CR-64  High  stablity  oscillator xtaL,...  79.00 

SP-3  External  speaker. 65.00 

CK-70  (EX-299)  12V  DC  option 12.99 

Mfi-12  Mobile  mount 25J9 


R-9DflO  100kHZ"2GHzall  mode  rec  .45459.00  4699 
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Want  some  peace  of  mind? 


We've  ail  heard  gruesome  tales  of  dam- 
age caused  by  lightmng.  Many  arti- 
cles have  been  written  about  how  to  protect 
your  valuable  electronic  equipment.  All  of 
tile  suggesEions  are  valid,  and  if  followed, 
wjli  give  some  measure  of  protection.  In  this 
article,  I'll  cover  some  new  methods  as  weJl 
as  some  of  the  accepted  schemes.  Anything  lo 
protect  that  expensive  equipment  is  worth 


Believe  lit  arl^^tit 

While  reexamining  one  of  my  old  physics 
books,  I  cattle  across  a  fommla  for  the  dis- 
charge from  a  sphere.  My  attention  Wias  at- 
tracted to  the  following  sentences.  *'It  has 
been  previously  shown  that  the  maximum 
charge  that  can  be  retained  by  a  conductor  in 
air  is  limited  by  the  fact  thai  the  air  hself 
becomes  conducting  at  an  electric  intensity  of 
about  3  X  10**  volts  per  meter.  V^  =  a*Em* 
Em  is  the  maxirntim  voltage;  a,  the  radius  of 
the  sphere.  For  a  sphere  one  centiiiieter  in 
radius,  E^  —  30,000  voUs,  and  no  amount  of 
'charging*  can  raise  the  potential  of  a  sphere 
this  size,  in  air,  higher  than  30^000  volts. ' ' 

The  implications  of  this  are  almost  unbe- 
lievable. 

Since  the  maximum  potential  at  the  sphere 
is  directly  proportional  to  the  radiu^,  suppose 
we  make  the  radius  very  small?  A  pointed 
wire  or  rod  is  a  sphere  of  very  small  radius. 
Now  this  pointed  wire  will  discharge  into  air 
at  ^  potential  gf  a  few  hundred  volts!  Tliis 
m^d;s  that  the  area  around  ihe  tipof  the  wire 
can  not  exce^  a  few  hundred  volts,  and  it 
wil  i  be  impossible  for  a  voltage  buildup  of  the 
extremely  high  potential  needed  for  a  light- 
ning strike.  Boy,  can  we  use  something  like 
that! 

Automobile  antennas  used  on  cars  in  the 
early  'SOs  were  just  a  piece  of  hard  wire 
mbiinted  oft  an  insulator.  The  wiije  would 
wipe  electrons  from  the  air,  and  as  charges 
built  up  they  would  discharge  into  the  air. 
The  result  was  static.  Using  the  above  theory  j 
an  engineer  came  up  with  the  idea  of  putting  a 
small  ball  on  the  lOp.  This  increased  the  dis- 
charge potential  so  that  discharges  were  no 
longer  pausing  noise  and  we  had  quiet  recep- 
tion at last.  Those  little  balls  on  the  ends  of 
our  auto  antennas  are  not  just  for  decoration. 

The  Genesis  of  Lightning 

As  a  thundercloud  builds  up,  strong  air 
currents  form  inside  it,  updrafts  being  the 
strongest.  As  particles  of  air  pass  particles  of 
moisture,  electrons  ari^  dislodged.  In  a  short 
time,  this  creates  large  areas  of  negative 
charge  and  positive  charge.  Eventually,  the 
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voltage  reaches  the  breakdown  point,  and 
lightning  discharges  the  areas. 

As  the  cloud  moves  across  the  sky,  a 
charge  of  equal  but  opposite  value  follows 
along  on  the  ground  under  the  cloudy  much 
like  the  shadow  a  low-flying  airpiane  would 
make.  When  the  charge  builds  to  several  mil- 
lion volts,  we  eventually  have  a  lightning 
bolt  J  which  discharges  the  area.  Then  it  be- 
gins all  over  again. 

As  the  ground  charge  passes  under  your 
tower,  it  charges  up  your  tower  and  reduces 
the  distance  from  the  ground  to  the  cloud  by 
several  teii^ipf  |e<^.  If  the  charge  rea^cKi^  a 
critical  value,  We  have  lighming  hitting  your 
tower.  The  challenge  is  how  to  prevent  this 
high  charge  buildup. 

The  i^>mted  Rod 

Using  the  theory  noted  above,  let*s  mount  a 
very  sharply  pointed  rod  on  a  pipe  extending 
above  your  beam  or  tower.  Theory  says  the 
potential  at  the  sharp  point  can  not  exceed  a 
few  hundred  volts.  This  will  NOT  allow  the 
charge  to  build  up  to  the  millions  of  volis 
needed  for  discharge.  The  result:  no  light- 
ning strike!  Wiiy  do  you  think  they  make 
lightning  rods  pointed?  You  guessed  it— 
someone  already  thought  of  this,  but  failed  to 
apply  it  to  amateur  radio!  I  am  re-inventing 
the  wheel,  so  to  speak- 

I  live  on  a  hill  above  a  lake.  I  have  two 
towers,  the  tallest  being  60  feet.  The  beam 
support  pipe  sticks  up  *riother  eight  feet^  and 
moutited  to  this  is  rny  sharply  pointed  rod.  In 
20  years  I  have  never  had  a;  lighming  hit, 
although  trees  around  the  neighboriiood  and 
sotn^T^'Siiifcftina  towers  have  been  hit. 

The  United  States  power  squadrons  say  that 
you  have  a  cone  of  protection  spreading  out 
from  the  point  at  about  a  30  degree  angle.  N  ice 
protection  for  die  home  and  the  trees  in  the  yard. 

Yes,  theory  really  works. 

Using  Inductance 

Oftep.  lightning  strikes  nearby,  inducing 
large  pulses  of  energy  irtto  nearby  telephone 
and  power  lines.  The  large  pulses  find  their 
way  into  our  homes  via  the  wires,  Transistor- 
ize^i  and  integrated  circuits  are  especially  vul- 
nerable. What  can  we  do? 

Again,  let^sgp  to  theory.  Remember  the 
coil?  It  offers  AC  resistance  called  induc- 
tance. The  lightning-induct  pulses  are  half 
cycles  of  alternating  voltage  at  very  high  fre- 
quencies, so  a  coil  in  the  attachment  cords 
should  work  quite  welL  Let's  tie  several  plain 
knots  in  the  cords  and  we  have  quite  effective 
protection.  Sounds  silly,  looks  ugly  as  sin, 
but  it  works  great. 


I  have  seen  receptacles  blown  out  of  the 
^d  the  equipno^nl  with  knots  iii  the 
cords  undamaged.  It  works.  Easy  coils,  I  call 
them.  The  coiled  cords  on  telephone  handsets 
are  good  protection  to  a  person  talking  on 
the  phone  during  a  thunderstorm/ Lots  of 
inductance  there. 

Those  of  us  with  computers  and  modems 
to  the  telephone  line  can  protect  our  nio^ 
dems  widi  knots  in  the  c6rd>  Aottgh  it  woijdd 
be  neater,  and  probably  more  effective,  to 
wrap  the  cord  a  number  of  turns  on  a  ferrite 
core. 

At  the  base  of  y out  tower,  it's  a  good  idea 
to  install  a  gas  discharge  tube  in  the  coax  line. 
Next,  you  can  use  inductance  again  by  mak- 
ing a  small  coil  of  several  turns  in  your  coax 
cable,  taping  them  in  place  with  elecirician^s 
tape.  It  doesn't  affect  your  RF  energy.  The 
coils  impede  the  lightning  pulse,  and  the  gas 
discharge  tube  passes  it  to  ground. 

Of  course,  a  good  ground  system  wijU  help 
immensely.  Run  a  good  ground  wir^  from 
your  towerto  a  good  ground  rod,  then  around 
your  house  to  the  telephone  or  power  compa- 
ny grotmd  rod.  This  wire  buried  under  a  few 
inches  of  earth  will  give  a  good  ground.  If 
you  have  several  towers,  adding  a  good 
ground  wtJ^e  to  connect  them  all  provides 
additional  ^protection.  I  once  asked  an  engi- 
neer how  large  a  wire  to  use.  He  said,  *'The 
fatter  the  better ,  * '  But  1  think  a  #6  or  #8  guage 
wire  gives  reasonably  good  protectEon  for  the 
money. 

A  G .  E .  engineer  discussing  similar  protec- 
tion for  their  remote  repeater  sites  on  moun- 
tains said  that  measures  like  these  probably 
provide  ifcom  90%  prote<^n.  He  said  that 
someday  the  granddaddy  of  them  all  might 
come  along  and  zap  your  installation,  but  the 
items  suggested  would  be  about  as  good  as 
you  can  do. 

Another  suggestion  was  to  run  about  two 
lengths  of  iron  conduit  up  the  tower  leg  and 
strap  it  tightly  to  the  tower,  th^n  run  the 
cables  through  the  (poiKl^it-^j^^^^  as  a 

one-turn  short  and  prevent  the  pulses  firom 
propagating  down  the  coax  and  into  the 
house. 

I  never  discohn^t  my  radio  equipment 
during  storms,  and  Fve  never  had  any  dam- 
age. It  is  nice  to  be  able  to  so  cheaply  protect 
my  equipment  and  home  at  such  reasonable 
cost.  A  few  knots,  a  pointed  rod,  a  few  feet  of 
ground  wire,  and  a  cottple  pieces  of  pipe  sure 
can  give  you  peace  Of  mind. 


You  may  write  Frank  Finger  at  9  Press^Ct. , 
New  London,  NH  03257*  Please  enclose  an 
SASE  if  you  wish  a  response. 
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•  8  DIGITS 

•  2  GATE  TIMES 

•  ALUMINUM  CABINET 

•  AC  •  DC  •  BATTERY 

•  FULL  YEAR  WARRANTY 

Absolutely  the  best  values  tn  the  frequency  counter  industry.  Cboose 
either  the  STARTEK  Model  1500A  or  the  1500HS  lor  finding  and 
counting  RF  frequencies  from  1  to  1500  MHZ  (1.5  GHZ),  The  1500HS 
is  the  same  size  and  has  the  same  features  3S  the  1500A  but  in 
addition  contains  Monoiithic  Microwave  fntegrated  Circuit,  Low 
Norse  Amplifiers  which  provide  an  "ULTRA  HIGH  SENSITIVITY" 
signal  input.  The  1500A  can  be  purchased  without  the  custom  Ml- 
CAD  batteries  and  AC  adaptor,  the  1500HS  is  priced  complete.  Both 
counters  can  be  powered  by  9-12  VDC.  an  AC  adaptor  or  internal 
NI-CAD  batteries,  The  excellent  HF  to 
UHF  sensitivity  of  these  instruments 
makes  them  ideally  suited  for  use  with 
an  antenna  to  find  and  display  transmit 
frequencies  from  handheld,  fixed  and 
mobile  radios  such  as:  police,  ham^ 
surveillance,  phone,  marine,  aircraft,  etc. 
They  can  be  used  with  the  model  ft DC- 
10  Probe  to  measure  computer  clocks, 
osciltators.  etc. 
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#1500A    1-1500  MHZ  Frequency  Counter  Only $99,95 

#BP-15    Custom  Interrial  NI-CAD  Pack  (Installed) ,,.., ,20.00 
#AC-15    ItOVAC  to 9  VDC  Adaptor/Charger.. 9.00 
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Counter  fncluding  NI-CAD  Pack  &  AC  ADR „  „  .128.95 

Hi-SENS  Counter  Inc.  NI-CAD  Pack  and  AC  ADP. . ,  .169,00 

Telescoping  BNC  Antenna,  General  Usage. 1 2.00 

Probe,  50  OHM,  IX.  3  Ft,  Cable 20.00 


MODEL  DT-90  DRAM  TESTER 

The  DT-90  is  a  new,  compact  memory  IC  tester  that  can  READ/WRITE 
FUNCTrON  TEST.  VOLTAGE  TEST  and  MEASURE  THE  SPEED  Of  1  MEG 
X  1,  256K  X  1  and  64K  x  1  Dynamic  RAMS.  LED  indicators  show  3  Vcc 
TEST  VOLTAGES  and  a  RED/GREEN  LED  flashes  when  test  is  running 
then  indicates  PASS  or  FAIL.  A  switch  is  provided  to  continuously  cycle 
a  test  if  desired.  The  DT-90  is  housed  in  a  rugged  aluminum  cabinet  3.4" 
W  X  3.8"  H  X  1"  D.  Two  ZiF  TEST  SOCKETS  are  provided  for  the  IC  under 
test.  The  unit  is  powered  by  a  1 10  VAC  to  9  VDC  @  300  mA  adaptor  which 
is  included.  The  DT-90  is  sold  in  KIT  FORM  with  complete  assembly 
instructions  or  FACTORY  ASSEMBLED,  calibrated  and  tested. 
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The  Flight  of  STS-37 

The  first  ''all-ham"  crew. 


by  Philip  ChienKC4YER 


The  tlight  of  STS'37  was  a  shuttle  mis- 
sion that  seemed  to  be  designed  specifi- 
cally for  the  amateur  radio  community.  All 
five  astronauts  had  their  ham  licenses^  and 
the  ham  activities  would  include  slow-scan, 
packet,  and  voice  operations,  and  the  first 
attempt  to  receive  live  television  aboard  the 
shuttle,  plus— with  some  luck— a  direct  con- 
laci  with  the  Soviet  space  station  Mir.  The 
mission  would  also  include  the  deployment  of 
one  of  the  heaviest  scientific  spacecraft 
launched  and  the  first  posuChailenger  space- 
walk. 

The  Adamis  launch  had  originally  been 
planned  tor  November  1990,  but  hydrogen 
leaks  in  the  main  propulsion  system  delayed 
the  launch  until  April  1991 ,  The  delay  acmal- 
ly  helped  in  one  way:  Pilot  Ken  Cameron 
KB5AWP  convinced  his  fellow  crewmem- 
bers  (Commander)  Steve  NageL  (and  mis- 
sion specialists)  Jay  Apt,  and  Linda  Godwin 
to  gel  their  ham  tickets,  but  (mission  special' 
istj  Jerry  Ross  was  the  hold  out.  Jerry  prom- 
ised the  rest  of  the  crew  that  if  the  launch 
delayed  beyond  November  he  would  get  his 
ticket  and  when  the  launch  was  delayed  he 
kept  his  promise  and  got  his  technician's  li- 
cense. The  crew  was  extremely  enthusiastic 
about  the  SAREX  experiment,  and  Sieve 
Nagel  quipped «  while  introducing  the  crew, 
**Othcr  crews  may  claim  to  have  a  ham  or  two 
aboard,  but  this  is  the  first  'all  ham'  crew." 

Pre^Launch  Tests 

To  check  out  the  SAREX  hardware  on  Ai- 
lantis,  Lou  McFadin  W5DID,  an  Aerospace 

Engineer  at  the  Johnson  Space  Center  (JSC)» 
came  to  the  Kennedy  Space  Center  (KSC) 
along  with  Jerry  Coles  KB5ARA  of  JSC, 
John  Siahler  WB6DCN  of  Robot  Research, 
Andy  Bachler  N9AB  of  the  Motorola  ARC, 
Schaumberg,  Illinois,  and  Kai  Siwiak 
KE4FT  of  Motorola,  Ft.  Lauderdale.  KSC 
ham  Mike  Peacock  KC4UGT  loaned  us  his 
transceiver  and  helped  us  as  a  third  hand  and 
escort  (sec  Photo  E).  (Atlamis^^  hangar,  the 
Orbiter  Processing  Facility,  is  considered  a 
hazardous  facility  because  of  the  poisonous 
fuels  and  high  pressure  gasses,  and  whenever 
anybody *s  in  the  building  they  have  to  be 
escorted  by  a  trained  person  like  Mike.) 

While  plenty  of  tests  had  been  performed  in 
the  JSC  shuttle  simulators,  a  set  of  SAREX 
tests  was  planned  for  KSC  using  Afiantis's 
flight  hardware.  These  tests  would  verify  the 
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Photo  A.  lifiojfofthe  Atlantis.  Photos  A-F 
courtesy  of  NASA. 


Photo  B.  Piiot  Ken  Cameron  KB5AWP makes 
a  voice  contact  while  in  orbit, 

actual  SAREX  flight  hardware  in  the  identi- 
cal configuration  which  the  astronauts  would 
use  during  their  mission. 

Preparing  the  orbiter  for  flight  is  always  an 
extremely  hectic  activity  with  many  different 
tasks  going  on  at  the  same  lime.  We  set  up  the 
prototype  ROBOT  box,  a  Sony  Camcorder,  a 
Panasonic  VHS  VCR/ monitor,  a  2  meter 


transceiver,  and  a  Grid  computer— basically 
non-Oight  versions  of  the  SAREX  hard- 
ware—plus a  fast-scan  TV  transmitter  on  a 
test  table  close  to  Atlantis 's  crew  cabin .  Since 
we  were  just  a  couple  of  feet  away  from  the 
orbiter  and  it  wasn't  going  to  move  any- 
where, we  didn't  need  a  tracking  antenna. 
Our  fast-scan  TV  antenna  was  a  helical  anten- 
na mounted  on  a  broom  handle  stuck  into  a 
vise. 

It  took  about  90  minutes  to  get  everything 
configured  in  Ailantis  and  on  the  workbench. 


Photo  C.  Mission  Specialist  Jay  Apt  N5QWL 
with  SAREX  equipment  at  the  ready. 

1 


Photo  D.  Mission  Specialist  Unda  Godwin 
N5 RAX  prepares  to  make  a  few  hum  contacts. 
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736a  S.R.  105  Pemberville,  OH  43450 

CallHODJBat  (419)352-4465        10am-5pm 

LABOR  ONL  Y  *  PARTS  &  SHtPPfNG  ADDITiONAL 
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QSL 


CUSTOM 
FULL 
COLOR 
CARDS 


3nsfc-;aWro.  NC 


d^CO    95        Actual  £iz&  31 /2'*)(Sl/2- 

iPD%f>  500  COLOR  QSLs 

Quantity  discounts  are  also  available! 

CALL  TOLL  FREE  1-800-869-7527 
or  write  for  Info,  kit 

VISUAL  CONCEPTS 

2ia  Delaware,  Suite  301  Kansas  Ciiy ,  MO 641 05 
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CABLE  X-PERTSJNC 

Westock.„Coax,  Rotor,  Gnd,  Pwr,  Braid, 
Magnet  Wire,  Computer  Cables  &  more 

800^828-3340 

708-506-1811 

For  Best  Price,  Call  or  Write 
1312  l\fli]l  Creek  Dr.,  Buffalo  Grove,  IL  60089 


LIFETIME 
WARRANTY 


Quality  Microwave  TV  Antennas 


wmELES^  €ABLE  -  FTS  -  MMDS  -  Amateur  TV 
Ultra  High  Gain  50db[+]  *  Tunaable  1.S  Id  2.7  ^hz. 

*  36-Cliar3neJ  System  Complete  Si  49.95 

*  12-Chaniel  System  Complete  £114.^5 

*  CaH  or  writie  (SASE)  for  "FREE"  CataJog 

PIIILLIPS-TECH  ELECTHQNICS 

RO.  Sox  B533  .  Scottsdale,  AZ  85252 

(602}  947-7700  ((300  Credil  sll phone  orders) 
MostorC^TiJ  >  VISA  *  CDD'i  •  Qiiwillly  Pricfni) 
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NOW  IT'S  A  fAD  SJHALLERI 

(MUCH  SMALLER  IN  FACTJ 

1HE  BABY  M-8  AT  A  DIMUNITIVE  PRICE 

NOW  AVAILABLE  In  UHF 
440-470  MHz 

Call  for  speDlal  prlees 


•Sized  br  smaller  ca/s  &  sfnaller 
budgets 

« Use  for  pchce,  fire,  MARS,  CAP, 

EMT.glc, 

•40  channete-25  watts 
•Fudly  field  programmalsle 
•Buggsd  as  the  nerawned  M-S 


•Priority  Cirannei  w/scan 

•Wideba^^d  any  26  I^Hz(l38^174MHz) 

*FCC  tjfp^  accepled  (Drcommer^iaii 

service 
•Shippe<j  iMlh  UPrt}OWN  mifce,  mobite 

mount  and  power  cable. 

•DTMF  mike  available 


VfS^ 


•Wideband  ant&noas,  power  supfilies  and  i^thef  accessories  av^ilabl^  ai 
reasonable  pfiws.     Dealer  inquiries  EnCiOiiragsd. 

AXM  INCORPORATED 

11791  Loara  St.,  Suites 

Garden  Grove,  CA  92640-2321 

CALL714'63&^807or 

FAX  714-638-9556  for  immediate  attention 
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Two  Meter  Special 


MotOTOb  Micorsr  45  watt.  8  Fre^,  1 J2-1 50  I^Hz.  Drawer  Unit  Only.  S70 
e*c!i ;  witit  ail  accsKSones.  4  or  2  F  Soan  Acoessory  Grou  p;  SI  25  each. 

GHEkk  IT;  1  ^-t55  MHz/io  watt.  Drawer  U  nit  Onf  v.  m  eacli;  wilfi  2  F 
Scafi  Acoessories,  Si  25  Gacl>. 

GE  Ei^c  Ht  42-5fl  M  Hz ,  50  watl ,  DrawerlJnit  Only.  S65  each ,  with  acoes- 
sQrygroup:Sl25each. 

GEC^iilur7n;l,2,Of6Fmq,25watt,l38-155n4a"174;$SOe3Ch., 
Stoodod  HX-400  pofiobles:  1 33- 1 44  ^  iHz;  $99  escti . 

CALL  OH  WmTE  FOB  CEJElllEWT  FIVEK. 
ALL  SAILS' 'CASH   Oi^   C£HllF;fcu-UND8   iHIPPEDBYLiPS- 

C.  W.  WOLFE  COMMUNICATIONS,  INC. 

113G&[ilfaiAv€nLje 
Bilimgs,  Montana  691 02 

•  FAX  •FAX*  FAX* 
C4061  252-961 7 

•  TELEPHONE  •TELEPHONE  • 
(406) 252-9220 
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THIS  MONTH'S  GOODIE  FROM  THE  CANDY  STORE 

KENWOOD 
TS-940S/WAT 
UNDER  $2030.00  '^ 

Similar  Mvings  on  Kenwood,  Astron 
Vaesu, H^aift.  AJmco. aK.  All L T.O 

ICOW         iOriS         UNDER  $780.00 

i><jet^3'i  Ham  Ftems  In  Stock,  all  f=rice£  Casn  FOB  Preston 

iWKINfi  FOR  !iOIV^FTl^HNG  NOT  £  ISTFD^^  CALi  QR  WRITt 

ROSS  DISffllBUTING  COMPANY 

Telephone  (203} -952-08^0 
HO'JfiS:  Tuesday-FrpiJay  9  SO  tD 600. 9- 00  V'j 2:00 M^dajs. Otosed Sat. fi  S«n, 
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HAM  RADIO  CLASSIFIEDS 
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newsletter  for  ham  radio  operators 
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STOP  Prank  Phone  Calls! 

Device  displays  incoming  caller's 
phone  number.  $79.95;  Brochure 
$1.00;  Surveillance  Catafog  $5.00; 
EDE,  ROB  337,  Buffalo,  NY  14226. 
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St/K  —  SELL    —    r/7>»DE 

Transceivers,  Amplifiers,  Antennas^  Computers,  Tubes 


CALL  OR  WRITE  FOR  YOUR  FREE  COPYl 

708/475-7802 
739  Dobson  St.,  Evanston,  IL  60202 

The  best  rates,  with  the  best  readership. 


Say  you  saw  it  in  73! 


Sell  your  product  in  73. 


Call  Dan  Harper  or  Louise  O'Sullivan. 

800-225-5083 
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P/ioro  E.  (I  to  r):  Kai  Siwiak  KE4PT.  Andy  Bachier  N9AB,  Lou  McFadin  W5DID,  John  Stahler 
WB6DCN  and  Jerry  Coles  KB5ARA  perform  pre-launch  tests  of  the  SAREX  hardware  as  KSC 
technidan  Renee  Wolf  looks  on.  On  the  workbench  (l-r)  the  PGSC  (Fayload  General  Support 
Computer}— a  modified  Grid  laptop  computer,  the  SAREX  ROBOT  box,  and  the  Panasonic 
VCR/monitor. 

Everything  was  ready,  and  the  voice,  packet, 
and  slow-scan  tests  went  fine.  We  QSOed  the 
shuttle  from  the  ground  using  handheld  2  meter 
transceivers.  The  voice  quality  was  excellent 
—but  of  course  we  were  right  next  to  the  shuttle 
and  didn*t  have  to  compete  with  anybody  else! 
Technically,  though,  we  could  say  that  we 
had  QSOed  Atlantis 's  SAREX— even  though 
it  was  just  a  couple  of  feet  away!  We  weren*t 
able  to  complete  the  fasi-scan  TV  tests  due  to 
a  faulty  test  transmitter.  It  was  determined 
that  the  ATV  receiver  in  the  orbiter  was  func- 
tional, however.  After  a  final  verification, 
the  SAREX  hardware  was  packed  in  its  flight 
locker  and  shipped  to  KSC  on  March  2 1  st  and 
insialled  in  Atlantis  *s  crew  cabin. 


roared  as  Atlantis  took  off  on  the  39th  shuttle 
flight— just  one  week  before  the  tenth  an- 
niversary of  the  first  shuttle  launch.  Within 
three  hours  Ken  opened  up  the  middeck  lock- 
er where  the  SAREX  hardware  was  stowed 
and  set  up  the  rig  next  to  his  seat  on  Atlantis 's 
flight  deck. 

Atlantis  was  placed  in  a  28.5  degree  in- 
clined orbit  to  permit  as  much  payload  as 
possible,  and  was  launched  into  a  fairly 
high  orbit  {460  km  or  243  nm.)  to  place  the 
Gamma  Ray  Observatory  as  high  as  possible, 
permitting  the  longest  possible  lifetime.  The 
high  altitude  increases  the  look  angles  for 
ground  viewing  stations,  an  extremely  im- 
portant issue  for  viewers  at  high  latitudes. 
Since  Atlantis  was  launched  relatively  early 
in  the  morning,  most  U.S.  passes  occurred 
during  the  daytime »  much  more  convenient 
than  STS-33's  nighttime  passes.  However, 
with  a  planned  five-day  mission,  STS-S?  was 
the  shortest  SAREX  flight  to  date. 

As  a  secondary  payload,  SAREX  only 
gets  access  to  the  orbiter' s  resources  (in- 
cluding crew  time)  when  it  doesn't  interfere 
with  other  operations.  During  the  STS-35 


Photo  G.  Lyman  High  School  (Longwood,  Florida)  students  applaud  their  suceessjul  contact 
with  astronaut  Ken  Cameron  KB5AWP  aboard  Atlantis,  Standing  (I  to  r);  DickNQHOM,  Russ 
WA3IBE,  Fred  N4NVW,  Jennifer  McCarrick,  Mike  KC40HH,  Jose  Lopez,  Gary  Davies,  and 
teacher  Joe  LaughUn  KC4UBY.  Seated  (I  to  r):  Ed  WORAO,  John  KC4IYO  and  Rick  KC40NA. 
Not  shown  is  Joe  Singer  N4IPV.  Photo  by  Phil  Chien  KC4YER. 


Liftoff! 

Atlantis  \  launch  was  planned  for  April  5, 
1991 ,  at  9: 18  a.m.  EST.  Bad  weather  ai  the 
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Photo  F.  Students  from  the  Clear  Creek  school  district  (Houston,  Texas)  contact  the  Atlantis 
from  the  Johnson  Space  Center  visitor's  center,  (l  to  r):  Gil  Carman  WA5NOM  (seated  at  the 
tracking  computer).  Standing:  Joey  Kramer,  Tracy  Singleton,  Kyle  Beasley  and  Steven  White. 
Standing  to  the  far  right  is  Chuck  Biggs  KC5RG  (Chief  of  the  Pttblic  Services  Branch  at  NASA  JSC). 


Astro- 1  mission  last  December,  Coiund>ia 
had  to  be  pointed  precisely  to  aim  it  at  differ- 
ent objects  in  the  sky.  The  continuous  point- 
ing resulted  in  relatively  poor  antenna  angles. 
For  STS-37,  Atlantis  was  positioned  for  the 
best  reception  for  many  of  the  planned 
SAREX  contacts. 

School  Contacts 

NASA  flies  SAREX  as  part  of  its  education 
program  to  help  inform  the  public,  especially 
students,  about  the  space  program.  Conse- 
quently, the  primary  scheduled  SAREX  ac- 
tivities are  pre-arranged  contacts  with 
schools.  For  STS-37,  the  schools  were:  Clear 
Creek  independent  school  district »  Houston, 
Texas;  University  School,  Shaker  Heights, 
Ohio;  Discover  Center  Museum,  Rockford, 
Illinois;  Potter  Jr.  High  School,  Fallbrook, 
California;  Hanover  Elementary  School, 
Bethlehem,  Pennsylvania;  several  intercon- 
nected schools  in  southwest  Oklahoma;  Ly- 
man High  School,  Long  wood,  Florida;  Mon- 
roe Central  School,  Parker  City,  Indiana; 
Beaver  Creek  Elementary  School,  Dowing- 
ton,  Pennsylvania;  and  Reizenstein  Middle 
School,  Pittsburgh,  Pennsylvania. 


launch  site,  and  range  requirements,  delayed 
the  launch  by  4  minutes  and  45  seconds  to 
9:22:45  a.m.  The  ground  shook  and  the  skies 


No  One  Under  The  SUN  Knows 

Your  AZDEN  Transceiver 

Better  Than 

AZTECH 

P.O.  Box  78a,  3300  Salem  Rd. 
Watkinsville,  GA  30677 


VISA 
Checks 


M/C 
COD. 


24  Hr.  Service/Parts/Fax  Line  404-769'OS40 

We're  The  Best  Friend 
Your  AZDEN  ever  hadi 

48  Hour  Service  Turn  Around 
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Bandmaster 

Quads 


QSO  more  for  greater  distance, 
higK-sr  gaJn  ard  tess  interference 
with  AAE  Bandmaster  0  uads.  Call  or 
wri!e  tQftay  ior  tr&e  tirochure  on  the 
world  famous  UHF,  VHF,  Hf  2, 3. 4,  and  6  ^ammi  quads .•AII-fibergFass 
corsirucEiDrpRLgged  englneerjng*Afl  weaJher-Highly  directional 
*E)(c&lteot  F/B  "F^ckel  powierdouse  'TDQl-free  assefmbly  •!  v^ar  replace- 
ment warranty  'VISA  or  IVIastercard  v;elCQcrie  ■Custom  prefers.  Wabama 
ftnnatearE[et!ranfcs*3l64  Cahaba  Heights  Road'B'lTam,  AL  35?43 
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BAHERIES 

Nickel-Cadmium,  Alkaline,  Lithium, 
Sealed  Lead  Acid  For  RadioSt  Computers, 
Ete.  And  All  Portable  Equipment 

YOU  NEED  BATTERIES? 
WE'VE  GOT  BATTERIES! 

CALL  US  FOR  FREE  CATALOG 


E.H.YOST  &  CO- 

7344TETIVARD. 
SAUKCITY.WI  53583 

(608)643-3194 
FAX  608-643-4439 
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The  Best  Value  — 


PACKET RADfO  *  REPEATERS  •  PORTABLE 

READY-TO-GO'  Pre  assembled  & 
pre-tuned  »  RUGGED -Stairrless  steel 
&  lightwL*  DEPENDABLE  -Water  & 
corrosion -proof  ■  PROVEN  DESIGN* 

From  ARRL  Handbook,  highest  qlty. 
matBflals  and  workmansMp. 

Only  $29.95  ^™l'uIS!)^ 

Money  back  guarantee. 
SpecityMAX146. 
MAX22D,  Of  MAX440 


MAX 


System™ 

GROUND  PLANE  ANTENNAS 
CK-MOMC^VISA  AoBpted  (  hAA  add  5%  sales  tax) 


Send  payment  to;  Cellular  Security  Group. 
4  Gerring  Rd.,  Gloucosler,  MA  01930 
Or  charge  by  phone:  (508)  281-8892 


For  High  Performance  in  Repeater 
Technology,  Go  with  the  Leader 

SPECTRUM 


S-7R  Basic  Repeater 


^  "Stand  Alone" 
or  use  with 
your  cofitroffer 


WftntBp 


C5*«lite| 


niMft 


^^*^«t't.t«K^        . 


v-^.  * 


•  10-40  Watt  Units 

•  2M,  220,  440  MHz 

•  Super  Sensitlve/Setectlve  Receivers 

•  Unusually  Good  Repeat  Audio 

•  Proven  Performance  throughout 
the  WoNd! 


SCR1400 

REPEATER  W/150  WT.  2M  Amp 

&30A  POWER  SUPPLY. 

(All  items  available  separately) 

Shown  in  optional  cabinet. 

Call  or  write  today  for  details  and  prices! 
Get  your  order  in  A.S.A.P. 
Sold  Factory  Direct  or  through  Export  Sales 
Reps.  only. 
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For  that  new  IVIachina— Spectrum 
makes  2  lines  of  Repeaters--tlie 
Deluxe  SCR  1400  and  tlie  new  basic 
low  cost  S-7R  line. 

The  S-7R  Repeaters  maintain  the 
quality  of  design,  components  and 
construction  which  have  made  Spec- 
trum gear  famous  throughout  the 
world  for  years. 

However,  all  of  the  "bells  &  whistles'' 
have  been  eliminated — at  a  large  cost 
savings  to  you!  The  S-7R  is  a  real 
"work-horse"  basic  machine  designed 
for  those  who  want  excellent,  super-re- 
liable  performance— iE>t/f  no  frilts!  For 
use  as  a  complete  *'stand-alone"  unit, 
or  with  a  controller. 

Of  course^  if  you  do  want  a  Full  Fea- 
tured/Super Deluxe  Repeater  with 
Full  panel  metering  and  controls^  and 
a  complete  list  of  'built-in^  options^ 
then  you  want  our  SCR1400--the 
new  successor  to  the  'industry  Stan- 
dard''SCRlOOO/4000. 

Available  with  Autapatch/Reverse 
Patch/Landiine  Control;  TouchTone 
Control  of  various  repeater  functions; 
*PV;  '* Emergency  PwrJiD;  High/Low 
TX  Power;  Tone  &  Timer  Units;  Sharp 
RX  Filters;  Power  Amps,  etc. 
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■  Complete  Line  of  VHF/UHF  Rcvr. 
&  Xmtr.  Link  Boards  &  Assemblies 
also  available.  Plus  ID,  COR,  DTMF 
Control  Bds,,  Antennas,  Duplexers, 
Cabinets,  etc.  Inquire, 

■  Hew — €m  Receivers 


SPECT8UM  COMMUHICATIONS  CORP. 


1055  W.  Germantown  Pk,  S10  •  Norrlstown,  PA  19403  •  (215)  631-1710  •  FAX:  (21 5J  631-5017 
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SAREX  in  the  Future 

NASA's  current  shuttle  manifest  does  not  show  any  official  assignments  for  future  SAREX 
flights,  but  there  are  several  opportunities.  AM  SAT  and  the  ARRL  have  asked  NASA  to  fly 
SAREX  on  the  STS-42  mission,  currently  scheduled  for  early  1992.  On  that  mission  the 
astronauts  will  operate  the  International  Microgravity  Laboratory  (IML-1),  a  set  of  Spacelab 
microgravity  experiments.  IML  will  be  launched  into  a  high  inclination  orbit  which  will  cover 
the  Earth  to  57 J  degrees  north  and  south  of  the  equator  The  SAREX  team  is  especially 
interested  in  flying  high  inclination  missions  to  permit  wider  access  to  more  hams  around  the 
world,  ©speciatly  U.S,  hams  in  the  central  and  northern  latitudes,  in  addition,  SAREX  may  fly 
on  the  STS-45  ATLAS-I  (ATmospheric  Laboratory  for  Applied  Sciences)  mission  in  April 
1992.  It's  likely  that  if  schools  continue  expressing  interests  in  participating  in  SAREX 
contacts,  there  will  be  more  amateur  operations  aboard  the  shuttle  In  the  future.  The  best  way 
to  let  NASA  know  that  there  is  interest  in  SAREX  is  to  send  letters  to  NASA*s  Education  and 
Public  Affairs  departments  at  NASA  Headquarters,  Washington  DC  20546.  Letters  to  the 
ARRL  and  AMSAT  are  appreciated,  but  NASA  needs  to  know  that  hams  and  teachers  are 
interested  in  SAREX  and  the  shuttle  program. 

If  you're  a  teacher  interested  in  participating  in  future  SAREX  missions,  or  know  a  teacher 
who  may  be  interested,  contact  the  ARRL  at  225  Main  St.,  Newington  CT  061 1 1 .  For  the  hams 
who  cooperate  with  local  schools.  it*s  a  rewarding  activity  and  an  excellent  way  to  spend  an 
afternoon  (or  evening  or  morning,  depending  on  when  it  occurs}.  For  the  teacher  it  requires  a 
fair  amount  of  planning  ahead  of  time,  especially  preparing  the  students  and  informing  them 
about  SAREX  and  the  shuttle  missions  where  you  will  be  participatmg  in.  There  can  be 
frustrations— when  the  shuttle  launch  delays,  when  the  encounters  occur  at  inconvenient 
times  (like  during  vacations  or  lunch  time),  when  there  isn't  a  high  quality  connection,  etc. 
Everybody  fearns  a  lot  even  when  things  don't  go  perfectly^  but  when  everything  works — it*s 
fantastic! 


The  Phone  Bridge 

To  extend  SAREX 's  capabilities  to  contact 
more  schools  outside  of  the  flight  path,  the 
SAREX  team  use?*  a  set  of  relay  stations  and 
phoae  bridges.  The  Figure  shows  how  the 
phone  bridge  works  for  a  lypical  school  con- 
tact. The  pre-arranged  relay  stations  which 
communicate  with  the  shuttle  are  located  in 
Holts ville,  California;  Corpus  Christi,  Tex- 
as; and  Ft,  Myers,  Florida.  Other  retay  sta- 
tions are  located  in  Ecuador  and  Brazil  for 
more  southern  orbits,  and  Australia  for  addi- 
tional Australian  school  contacts-  The  relay 
stations  use  a  phone  network  to  conference 
call  with  SAREX  control  and  a  local  ham 
contact  close  to  the  target  school.  The  contact 
near  the  school  patches  the  phone  bridge  into 
the  local  repeater,  and  the  students  talk  on  the 
repeater  via  a  control  operator  located  at  the 
school.  Ic*sextretnely  complicated,  and  with 
five  separate  RF  and  hardwire  segments  there 
are  occasional  dropouts  or  weak  connections. 

Ask  an  Astronaut 

The  first  STS-37  school  contact  was  with 
students  from  Clear  Creek  independent 
school  district  who  visited  the  Johnson  Space 
Center  and  SAREX  Control  (see  Photo  F). 
As  Atlantis  came  over  his  horizon,  Ralph 
Warner  N6MNN  tried  to  contact  the  shuttle. 
It  look  several  tries  and  about  four  minutes 
to  gel  a  good  connection  with  Ken  aboard 
Atlantis .  The  strength  of  the  signal  for 
this  pass  was  fairly  low,  and  the  ground  sta- 
tions had  to  repeat  the  questions  so  Ken  couid 
understand  them.  As  the  orbiter  went  across 
the  country,  Bob  Douglas  W5GEL  in  Corpus 
Christi,  Tessas,  and  Don  Carlson  W4RDI 
in  Ft.  Myers,  Florida,  took  over.  All  togeth- 
er,  Ken  and  Commander  Steve  Nagel  an- 
swered ten  questions  about  their  mission  and 
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training  during  Atlantis' %  19-minute  pass^ 

I  visited  Lyman  High  School  in  Longwood, 
Florida,  on  flight  day  two  to  watch  their  at- 
tempt to  talk  to  Atlantis '  s  crew  (see  Photo  G) . 
Joe  Laughlin  KC4UBY  teaches  a  popular 
* ''Space,  Technology,  and  Engineering" 
class  and  went  all  out  for  the  SAREX  contact. 
An  essay  contest  determined  which  students 
would  get  to  ask  the  astronauts  questions.  He 
took  the  lucky  students  to  the  Kennedy  Space 
Center  to  see  Atlantis 's  launch  on  Friday, 

The  Lake  Monroe  Amateur  Radio  Society 
had  set  up  their  gear  in  Lyman *s  auditorium. 
John  Rothert  KC4IY0  at  the  school  contacted 


Joe  Singer  N4IPV  at  his  home  via  the  local 
repeater.  Joe  was  connected  via  the  phone 
patch  with  SAREX  control  and  the  relay  sta- 
tions. 

For  this  pass,  the  California,  Texas  and 
Florida  relay  stations  were  used  to  relay 
questions  from  Potter  Jr.  High  School  and 
Monroe  Central  School,  too.  By  the  time 
SAREX  control  got  to  Lyman  High  School 
there  was  barely  time  for  student  Jose  Lopez 
to  ask  Ken  his  question.  Unfortunately,  by 
the  time  Ken  understood  the  question  and 
started  answering,  Atlantis  had  passed  over 
the  Atlantic  Ocean  and  out  of  range  of  the  Ft. 
Myers  relay  station. 

The  next  school  contacts,  an  orbit  later, 
went  better.  Ken  talked  with  students  at  the 
Pennsylvania  schools,  and  once  again  the  last 
school  didn't  gel  a  chance  to  get  their  ques- 
tion answered.  Since  the  shutUe*s  orbit  pre- 
cesses  to  the  west,  the  relay  stations  for  that 
pass  were  Ted  Jaramillo  HC5K  in  Ecuador 
and  Junior  Torres  DeCastro  PY2BJO  in  Sao 
Paulo,  Brazil.  Ecuador  wasn't  able  to  con- 
nect to  Ken  successfully,  but  Junior  was  able 
to  connect  with  Ken  and  patch  in  the  students 
via  the  phone  bridge* 

We  heard  the  good  news  just  after  that  pass 
was  completed.  Since  it  had  gone  well,  and 
the  astronauts  were  willing,  a  backup  pass 
would  be  used  for  Lyman  High  School  and 
Reizenstein  Middle  School  because  we  didn't 
get  our  questions  answered!  We  immediately 
called  the  students  who  had  gone  home  and 
told  them  to  come  back— they  were  going  to 
get  another  chance! 

As  with  the  first  time,  Joe  Singer  called  the 
phone  bridge  and  we  talked  to  him  via  the 
Lake  Monroe  repeater.  We  were  hooked  up 
with  the  relay  stations  over  the  phone  bridge 
as  the  shuttle  came  over  the  horizon  at 
Ecuador  and  everything  was  set.  Then  disas- 
ter  struck— the  repeater  went  down!  Fortu- 
nately, the  repeater  came  back  up  just  in  time 
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Figure.  The  intricate  telephone  bridge  network  made  extended  school  contacts  with  the  Atlantis 
a  possibility  thanks  to  relay  stations  located  around  the  world.  Figure  by  the  author. 


If  you  always  thought  a  microprocessor-controlled 
repeater  had  to  be  expensive,  LOOK  AGAIN!  You 
could  easily  spend  this  much  just  for  a  controller. 

REP-200  REPEATER 

A  premium  repeater  with  autopatch  and  many  versatile  dtmf 
control  features  at  /ess  than  many  charge  for  a  bare-bones 
repeafer/ 

We  don*t  skimp  on  rf  modules,  either!  Check  the  features  on 
R144  Receiverj  for  instance:  GaAs  FET  front -end;  helical 
resonators,  sharp  crystal  filtersi  hysteresis  squelch. 

Kit  $1095;  w/t  only  $1295! 


.:Jf5SB!f1T;S%  ;-:i"~»*Ki- 


.  Availabfe  for  the  aM,  22OMH2,  440MHz,  902MHz  bands. 
FCC  type  accepted  (vhf  and  uhf  commerQi^t  bands). 

-  Rugged  exciter  and  PA.  designed  for  continuous  duty. 

■  Power  OL/tput  IS-IBW  (25W  option)  on  2M  or  hf-band;  15W  on  220MHz'  lOWon 
yhf  or  902MHz. 

-  Accessor/  add-on  PA*s  available  with  power  levels  up  to  100W. 

•  Six  courtesy  beep  type?,  including  two  pleasant,  sequential,  multi-tone  bursts. 

.  AUTOPATCH:  either  open  or  closed  access,  toll-cali  restrict  auto-disconnect. 

■  Reverse  Autopatch,  two  types:  auto-answer  or  ring  tone  on  the  air. 

-  DTMF  CONTROL;  over  45  funciions  can  be  controlled  by  toucJvtone.  Separate 
4-cii9it  control  code  for  each  functton,  plus  extra  4-digit  owner  password. 

■  Owner  can  inhibit  autopatch  or  repeater,  enable  either  open-  or  closed-access 
for  repeater  or  autopatch,  and  enable  toll  calls „  reverse  patch,  kerchunk  filter, 
site  alarm,  ausc  rcvr.  and  other  optfons.  incEud^ng  two  auxilpary  external  circuits. 

■  The  cwfd  message,  dtmf  command  codes ,  and  owner-specified  default  parame- 
ters for  cor  and  cwid  timers  and  tones  are  burned  into  the  eprom  at  the  factory. 

•  Cw  speed  and  tone,  courtesy  beep  and  tail  timers,  and  courtesy  beep  type  can 
all  be  changed  at  any  time  by  owner- password-protected  dtmf  commands. 

'  Many  built-in  diagnostic  &  testing  functions  using  microprocessor. 
'  Color  coded  led's  indicate  status  of  all  major  functions. 

■  Welded  partitions  for  exciter,  pa,  receiver,  and  controlfer.  REM  nuts  hold 
covers. 

»  3-1/2  inch  alumiinum  rack  panel,  finished  in  eggshell  white  and  black, 

■  Auxitfary  receiver  Input  for  independent  control  or  cross  linking  repeaters. 

REP-200V  Economy  Repeater  Kft.  As  above,  e>£cepl  uses  COR-4 
Gontroller  wEthout  DTIVIF  control  or  autopatch.  Kit  only  $793. 


HIGH  PERFORMANCE  XMTRS  & 

RCVRS  FOR  REPEATERS,  AF  & 

DIGITAL  LINKS,  TELEMETRY,  ETC. 

FM  EXCITERS:  kfts 
$99,  w/t  $169.  2W  contin- 
uous duty.  TCXO&xtaJ 
oven  optEons  available. 
FCC  type  accepted  for 
com't  uhf  ^  hi  bands, 
'  TA51for2M,  150-174. 

220MHz. 
.  TA45t  for  uhf. 
.  TA901for902-928MHz, 

(p,5W  out;  w/t  only). 

-  VHF  &  UHF  AMPLIFIERS. 
For  fm.  ssb,  atv.  Output 
from  low  to  100W.  Several  models,  kits  starting  at  $79. 

FM  RECEIVERS:  kits  $139,  w/t  $189, 
*  RT44/R220  FM  RECEIVERS  for  2M, 

1 50-174,  or  220MHz.  GaAs  FET  front 

end,  0.1 5uV  sensitivity!  Both  crystal  & 

ceramic  if  filters  plus  helical 

resonator  front  end  for  exceptional 

selectivity:  >tO0dB  at  ±t2kHz  (best 

available  anywherel)  Flutter-proof 

hysteresis  squelch;  afc  tracks  drift. 

■  R451  UHF  FM  RCVR,  similar  to 

above 
'  R90t  902-92eMHi  FM  RCVR. 

Triple-conversion,  GaAs  FET  front  end. 

-  R76  ECONOMY  FM  RCVR  for  6M,  EM.  22dMHz,  w/o  helEcai  res.  or 
afc    Kits  $129 

.  Rt37  WEATHER  SATELUTE  RCVR  for  137  MHz.  Kit  $129,  wA  $189. 


ACCESSORIES 


TO-3  SUBAUDIBLE  TONE 

DECODER/ENCODER  kit.  Adjustable 
for  any  tone.  Designed  especially  for 
repeaters,  with  remote  control 
actfvate/deactivate  provisions  „....„,,. $24 

^^%^^^-^-^ 

COR-3  REPEATER  CONTROLLHR  kit. 
Features  adjustabEe  tail  &  time-out 
timers,  sofid -state  relay,  courtesy  beep, 

and  bcal  speaker  amplifier , „$49 

CWJD  kit.  Diode  programmed  any  time 
in  the  fteld,  adjustable  tone,  speed,  and 
timer,  to  go  with  COR-3 .„,...„„$59 


.*■  * 


COR-4  kit.  Complete  COR  and  CWID 
all  on  one  board  for  easy  construction. 
CMOS  logic  for  low  power  consumption. 
Many  new  features.  EPROM  pro- 
grammed; specify  call  ....„ ,....$99 


TD-2  TOUCH-TONE  DECODER/COM- 
TROLLER  kit  Full  16  diglte,  with  toff-call 
restrictor,  programmable.  Can  turn  5 
functions  on/om  Great  for  selective  call- 
ing, tool , .$79 

AP-3  AUTOPATCH  kii  Use  with  above 
for  repeater  autopatch.  Reverse  patch 
&  phone  line  remote  control  are  std  .$79 

AP-2  SIMPLEX  AUTOPATCH  Timing 
Board  kit.  Use  with  above  for  simplex 
operation  usng  a  transceiver ....$39 


MO-a02  FSK  DATA  MODULATOR  kit. 
Run  up  to  1200  baud  digital  signals 
through  any  fm  transmitter  with  full 
handshakes.  Radio  link  computers^ 
telemetry  gear,  etc „„....  $39 

DE-?0?  rSK  DEMODULATOR  kit  For 
receive  end  of  link, ,...». ,.,., .$39 

9600  BAUD  DtGlTAL  RF  LINKS,  Low- 
CD  St  packet  networking  system, 
consisting  of  new  MO-96  Modem  and 
special  versions  of  our  220  or  4&0  mHz 
FM  Transmiitters  and  Receivers.  Inter- 
face directly  with  most  TNC's.  Fast^ 
diode-switched  PA's  output  1 5  or  50W. 


GaAs  FET 
PREAMPS 

at  a  fraction  of  the  cost 
of  comparable  units! 

LNG-(*) 

ONLY  $59 

wjied/tested 


FEATURES: 

■  Very  low  noise:  0.7dB  vhf,  O.SdB  uhf 
»  High  gain:  13'20dB,  depends  on  freq 

■  Wide  dynamic  range  -  resist  overload 
-  Stabler  tow-feedback  duat-gate  FET 
*Sp^dtY  lunirtg  range:  25-30,  46-56,   13T150, 

iSO-172,  210-230,  400-470,  Qr3OG-9B0MRL 


LNW-(*) 

MINIATURE 

GaAs  FET 

PREAMP 

$39 


ONLY 


mi. 


vtfSred/test^d 


.  GaAs  FET  Preamp  similar  to  LNG, 
except  designed  for  low  cost  &  small 
sizft.  Only  5/8'W  x  1-5/81  k  3/4"H. 
Easily  mounts  in  many  radios. 

*SpsCify  tunif}g  rang^:  25-35,  35-55,  55-90^ 
■  90- -{20,  120  1 50,  150-200.  200-270,  or  400-SiX> 
MHz, 

LNS-{*) 

IN-LINE  PREAMP 

OiVLY  5  79/kEt,  ^99  wlfed/testad 

■  GaAs  FET  Preamp  with  features  similar 
to  LNG  series,  except  automaticelly 
switches  out  of  fine  during  transmit 
Use  with  base  or  mobile  transceivers  up 
to  25W.  Tower  mounting  brackets  Incl, 
*Sp&cit^  tuning  range:  120-175,  200-240,  or 
400-500  MHz. 


HELICAL  RESONATOR 
PREAMPS 

Pre  amps  with  3  or  4  section  helical 
resonators  reduce  Intermod  &  cross" 
band  interference  in  critical  applications. 
MODEL  HRG"(*J,  $49  vhf,  $94  uhf. 
*Sp^Qity     tuning     range:     142-150,      150-162, 
162-174,  213-233.  420-450,  450-470. 


RECEIVING 
CONVERTERS 

Low  noise  converters  to  receive  vhf  and 
uhf  bands  on  a  10M  receiver.    Choice 
of  kit  with  case  ^  BNC  jacks,  kit  with  pcb 
only,  or  w/t  unit  in  a  case. 
Request  catalog  for  corrjpfete  listings, 
VHF     Input    ranges    avail:     l36-t3S, 

144-146,    145-147,    146-148;    kit    less 

case  $39,  kit  w/case  $5&,  wA  in  case 

$89. 
UHF    inpti!     ranges     avail:     432-434, 
I      435-437,  435.5-437.5;  kit  less  case  $49, 

kit  w/case  $69,  w/t  in  case  $99. 


TRANSMITTING 
CONVERTERS 

XV2  for  vhf  and  XV4  for  uhf.  Models  to 
convert  10M  ssb,  cw.  fm.  etc.  to  2M,  432. 
435>  and  for  atv.  1W  output. 
Kit  only  $79.  PA's  up  to  45W  available, 
Requ&st  catalog  for  comptete  li$tirig$. 


OUR  23TH  YEAR! 


For  complete  info,  call  or  write  for  FREE  40-page  catalog. 

Send  52  toi  oversi^as  afr  maif.    For  casual  Interesl,  check  redder  servlte;  aitow  3-4  weeks. 

Order  by  mail,  fax,  or  phone  (9-12, 1^5  eastern  time) 

MIn.  $3  S&H  charge  for  first  pound  plus  add1  weight  &  Ins. 

Use  VISA,  Mastercard,  check,  or  UPS  C.O.D.  ($3  fee). 


mironics,  inc 

65  MOUL  RD.  -  HILTON  NY  14468-9535  . 

Phone:  71 6-3Q2-9430  -  FAX:  71S-392-9420 

MHrTtbonie;«  ie  fl  i^i^l^rnd  tfseiiHTiaiii.  Oappi^f^t  iB&iS,  Hanstioriies^  lileL:AII  rrgbtA  rc^i^iVBiid 
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R.  F,  Concepts 

Astron 

Butternut 

ARRL 

Kantfonics 

Sony 

Bencher 

KLM/Mirage 


CORPORATION 

Larsen 

Hustler 

Lakeview 

AEA 

MP  J 

Cu  she  raft 

Vibroplex 


Plus  more  .  .  .  Thanks  for  your  support. 


1-800-426-2391 
METRO:     (612)786-4475 

2663  County  Rd.  I 

Mounds  View,  MN  S51 1 2 

Super  Minnesota  Watts    1  -600-279-1503 
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SAREK  Comments  From  the  Crew  of  STS-37 
(from  the  Post-Landing  Crew  Press  Conference) 

Ken  Cameron  explained  to  us  about  the  STS-37  attempts  to  contact  Mir.  "We  had  a  couple 
of  tries  at  contacting  Mir.  The  groiind  had  sent  up  messages  letting  us  know  wherr  we  had 
close  passes,  or  what  we  call  conjunctions.  The  closest  was  about  190  km.  We  called  them 
repeatedly-  There  were  arrangements  lor  them  to  listen  on  a  certain  frequency.  Unfortunate- 
ly, there  was  still  a  lot  o!  interference,  probably  due  to  other  folks  using  their  radios  for  other 
reasons  on  that  frequency.  We  called  them  and  we  heard  them  calling  us  back.  So,  depending 
on  your  definition  of  real  contact,  I  felt  we  contacted  them.  Certainly  there  were  two  small 
spacecraft  up  there  orbiting  the  Earth,  which  were  calling  out  for  each  other.  That  in  itself  is 
fairly  significant — even  If  we  dldn^t  exchange  words  of  great  diplomatic  importance.  We  were 
both  up  there,  little  points  of  light,  and  we  tried  to  reach  each  other  and  share  the  view  and 
share  our  thoughts,  I  really  couldn't  get  an  RST  in  the  conventional  sense — it  was  almost  a 
one  or  a  zero  the  way  tfie  radio  was  working.  I  heard  Musa  speaking  English.  I  also  heard  over 
that  area  of  the  South  Pacific  what  I  thought  at  first  was  Russian,  but  I  think  it  was  just  some 
other  language  that  someone  was  transmitting  In  the  area.  I  really  couldn't  tell.  I  tried  Russian 
myself  on  Musa,  but  it  probably  didn't  sound  so  red  hot  if  they  heard  it.  But  I  did  my  best  after 
some  college  Russian  classes.  But  Musa  was  speaking  English.'' 

Jerry  Ross  added:  "We  also  did  see  Mirgo  across  the  sky  just  as  the  ground  called  up  to  us 
to  look  at  the  Big  Dipper,  and  we  poked  our  heads  m  all  different  wifidows  and  I  was  the  first  to 
spot  It.  Everybody  else  got  a  chance  to  see  it,  also." 

Jay  Apt  said:  "For  all  of  us,  it  was  a  pretty  profound  experience  to  look  up  there  and  seethe 
only  other  folks  orbiting  the  planet,  pretty  close.  I  guess  we  were  about  60  miles  apart  at  the 
time.  Just  knowmg  that  each  spacecraft  carrying  its  own  world  of  oxygen  and  food  was 
orbiting  nearby  and  thinking  to  ourselves  that  that  was  pretty  neat.  And,  there's  probably 
never  again  going  to  be  a  time  when  men  and  women  aren*t  continuously  in  orbit  above  our 
planet." 

We  asked  Ken's  crewmates  how  they  felt  about  SAREX,  and  whether  they  woufd  like  to  fly 
with  it  again. 

Steve  Nagei  said:  "Well,  Ken  was  the  'primary  ham/  as  I  called  him.  Bui  I  sure  enjoyed  the 
contacts  I  established.  I  had  one  where  we  talked  to  the  students  at  Clear  Lake  here  and  I 
found  that  extremely  enjoyable.  I  enjoyed  having  it  on  board.  And  Ken  actually  did  manage  the 
cables  very  welL** 

Linda  Godwin  said:  "I  think  that  all  of  us  wish  we  had  another  day  up  there  just  to  do  more 
SAREX  so  we  could  have  more  time  on  the  radio.  I  had  one  pass  across  Australia  where  I 
made  some  contacts,  and  one  in  New  Zealand.  It*s  kind  of  amazing  that  you're  tatking  to  the 
people  down  on  the  ground  and  you  have  a  direct  link  with  the  folks  down  there  you're  seeing 
out  through  the  windows.  It's  great." 

Jerry  Ross  said,  with  a  chuckle:  "This  was  my  first  and  ONLY  two-way  link  on  ham  radio.  So 
I  have  a  very  unique  situation  in  the  ham  world,*' 

Jay  Apt  said:  "I  felt  privileged  to  be  able  to  have  direct  contact  with  folks  we  were  frying  over. 
Jerry  and  I  were  talking  one  night  about  how  neat  it  was  to  look  down  and  think  of  all  the 
cultures  who  were  spread  out  below  you  and  what  those  people  were  like,  and  I  thought  it  was 
pretty  neat  to  just  have  a  way  to  talk  to  those  people  and  learn  about  their  cultures.  I  did  talk  to 
some  folks  in  Australia  and  some  folks  in  Hawaii,  in  addition  to  some  of  the  school  contacts  we 
made.  I  think  it's  good  for  us  to  maintain  some  awareness  that  there's  people  on  the  ground 
different  from  you," 


as  Junior  was  about  to  complete  his  contact 
with  the  shuttle.  SAREX  control  told  us  to 
ask  our  question  and  Jose  and  Jennifer  Mc- 
Carrick  asked  Ken  questions  about  the  Gam- 
ma Ray  Observatory  and  how  the  body 
changes  in  space. 

On  the  next  day,  when  the  astronauts  woke 
up,  they  had  several  messages  in  their  morn- 
ing mail  waiting  for  them  in  their  TAGS 
(Text  And  Graphics  System)— NASA's  fan- 
cy term  for  a  FAX  machine.  The  SAREX 
sheet  included  * 'Thanks  for  going  for  the 
backup  bridge  on  rev .  2 1 .  The  kids  at  Reizen- 
stein  and  Lyman  were  thrilled/'  That  was  an 
understatement! 

Al!  ten  groups  of  U,S,  schools  were  able  to 
get  through  successfully  during  Atlantis' s 
flight.  Unfortunately,  everything  didn't  work 
as  well  as  the  school  contacts.  Several  grem- 
lins crawled  into  the  system  and  the  packet 
and  slow-scan  mfxies  didn't  work  as  well  as 
predicted. 


Packet  and  Slow-Scan  TV 

The  packet  and  slow-scan  television 
hardware  is  contained  in  the  ROBOT  box. 
The  same  box  had  flown  with  Tony  England 
W0ORE  on  the  Spacelab  2  mission  in  1985 
and  was  upgraded  to  add  packet  capabil- 
ities. Unfortunately,  something  happened 
between  the  last  time  the  box  was  checked 
out  on  the  ground  and  when  the  astronauts 
set  it  up  in  orbit,  and  the  box  would  not 
work  in  its  packet  or  slow-scan  receive 
mode.  Ground  stations  could  hear  the  pack- 
et beacon  and  receive  slow-scan  pic- 
tures from  the  shuttle,  but  the  astro- 
nauts couldn't  receive  slow-scan  from  the 
ground.  The  SAREX  engineers  thought 
that  the  problem  was  probably  caused  by 
a  loose  or  broken  cable  and  were  anxious  to 
get  the  hardware  back  so  they  could  deter- 
mine where  the  problem  was  and  prevent  it 
from  happening  again,  [Ed.  Note:  A  broken 
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wire  in  one  of  the  cables  was  indeed  the 
culprit!] 

The  astronauts  still  had  the  capability  to 
transmit  slow-scan  pictures  and  sent  many 
images  of  the  crew  cabin  as  well  as  the  EVA 
activities.  In  addition,  they  made  the  best  of 
the  situation  by  spending  more  of  their  time  in 
voice  mode  than  originally  planned. 

Shuttle-Mf  r  Contact 

The  Soviet  Mir  spacecraft  was  in  an  orbit 
which  repeated  around  the  earth  at  a  similar 
rate  ioAtlamis  's  orbit.  While  the  two  space- 
craft were  in  widely  separated  orbits,  ihey 
did  pass  close  to  each  other  on  many  occa- 
sions. The  biggest  problem  preventing  a 
ship-to-ship  contact  was  crew  schedules — 
both  crews  have  to  be  available  at  the  same 
time.  During  the  STS-35  mission,  Colum- 
bia *s  crew  tried  to  contact  Mir,  but  the  visit- 
ing Mir  crew  had  just  completed  a  docking 
and  were  shutting  down  systems  on  the  ferry 
Soyuz  spacecraft. 

The  most  important  technical  problem  is 
not  the  obvious  one,  the  Doppler  shift,  but  the 
relative  velocities  between  the  spacecraft. 
Since  the  spacecraft  are  in  different  orbits, 
they  could  be  several  thousand  kilometers 
apart  at  one  point,  and  a  minute  later  be 
within  a  couple  of  kilometers  of  each  other, 
and  then  thousands  of  kilometers  apart  in 
another  minute.  Besides  limiting  contacts  to 
relatively  short  conversations*  the  antenna's 
pointing  angles  can  be  critical  as  the  space- 
crafts move  relative  to  each  other. 

The  most  obvious  problem  for  communica- 
tions, language,  was  actually  a  ntin-problem, 
Musa  Manarov  U2MIR  speaks  English  quite 
well  and  is  extremely  popular  with  hams 
around  the  world.  On  the  U.S.  side,  while 
he  hadn*t  used  it  in  a  while,  Ken  Cameron 
had  studied  a  couple  of  years  of  Russian  in 
college. 

On  the  first  flight  day,  Ken  tried  unsuc- 
cessfully to  QSO  Mir,  The  crew  tried  many 
times  and  did,  at  one  point,  hear  the  Mir 
cosmonauts.  Musa  (operating  U2MIR)  later 
confirmed  hearing  the  Atlantis  as  well.  This 
contact  was  the  very  first  time  that  astronauts 
aboard  a  U.S,  spacecraft  had  contacted  cos- 
monauts aboard  a  Soviet  spacecraft  directly. 
(During  Apollo- Soyuz,  all  radio  communica- 
tions between  the  spacecrafts  were  via  their 
own  ground  stations.)  Curiously  enough,  one 
of  the  first  confirmations  that  Musa  had  heard 
Atlantis  came  from  Ron  Parise  WA4SrR 
(who  operated  SAREX  onboard  the  previous 
STS-35  mission),  after  talking  to  Mir  from 
the  Soviet  mission  control  center  he  was  visit- 
ing ac  the  time! 

Live  Video  Uplink 

STS-37  was  also  the  first  attempt  to  receive 
live  television  aboard  a  U,S.  spacecraft, 
Since  Apollo  7tn  1968,  U.S,  astronauts  have 
sent  back  thousands  of  hours  of  inflight 
video,  but  have  never  seen  broadcasts  from 
the  ground.  The  only  monitors  aboard  the 
shuttle  are  closed  circuit  displays  to  monitor 
the  shuttle's  systems  and  on-board  video 
cameras.  During  the  Spacelab  2  STS-51F 
flight » the  astronauts  got  to  see  still  frames  for 


first  time— via  SAREX  *s  slow -scan  receiver. 
Until  STS-37,  no  live  television  (fast-scan) 
had  ever  been  received  aboard  a  U.S.  space- 
craft. 

Andy  Bachler  N9AB,  a  member  of  the 
Motorola  Amateur  Radio  Club  in  Schaum- 
burg,  Illinois,  developed  the  SAREX  side- 
windovi^-mounted  antenna*  and  the  fast-scan 
video  hardware-  Besides  Andy's  station,  the 
other  video  uplink  sites  were  Kai  Siwiak 
KE4PT  in  Motorola,  Ft.  Lauderdale;  Jim 
Steffen  KC6A  in  Long  Beach,  California; 
and  the  Amateur  Radio  Clubs  located  at 
NASA's  Goddard  Spaceflight  Center 
WA3NAN  in  Greenbelt,  Maryland  (using  the 
U.S.  Naval  Academy's  40'  dish  in  Annap- 
olis), the  Johnson  Space  Center  W5RRR  in 
Houston,  Texas,  and  the  Marshall  Space- 
flight Center  WA4NZD  in  Huntsville,  Ala- 
bama, The  videos  prepared  for  uplink 
included  Atlantis 's  launch,  a  videotape  of  the 
Gamma  Ray  Observatory's  Pay  load  Opera- 
tions and  Control  Center  at  Goddard,  and 
even  an  amateur  video  production. 

During  the  first  fast-scan  uplink,  Atlantis 
was  not  able  to  get  a  viewable  picture^  proba- 
bly because  of  the  orbiter's  attitude.  On  die 
second  and  third  attempts,  the  video  uplink 
stations  at  Long  Beach,  Goddard,  Marshall, 
and  Schaumburg  were  able  to  uplink  live 
video  to  the  astronauts. 

A  Bonus  Day 

The  deployment  of  the  Gamma  Ray  Obser- 
vatory and  the  spacewalk  went  fine,  and 
Atlantis '&  crew  packed  up  their  crew  cabin 
to  prepare  for  a  landing  on  Wednesday  April 
10th.  Unfortunately,  the  weather  wasn't 
cooperating  and  the  winds  were  too  high. 
Flight  controllers  decided  to  keep  the  shuttle 
up  for  another  day  and  wait  for  the  weather 
to  improve.  There  wasn't  enough  time  to 
justify  opening  up  most  of  the  other  experi- 
ments for  just  one  more  flight  day,  but  the 
astronauts  did  take  out  the  SAREX  handheld 
transceiver  and  several  cameras  to  take  addi- 
tional pictures  of  the  earth.  The  bonus  day 
resulted  in  Atlantis's  crew  lime  being  almost 
completely  dedicated  to  amateur  radio  and 
unpianned  QSOs!  A  couple  of  hams  have 
kidded  that  SAREX  got  promoted  from  a 
secondary  payload  up  to  primary!  Unfortu- 
nately for  U.S.  hams,  the  passes  during  that 
bonus  day  were  primarily  over  South  Ameri- 
ca and  Africa,  The  next  morning  the  crew 
was  ready  to  come  home  again,  and  the 
weather  cooperated.  Atlantis  landed  at 
6:55:29  AM  PDT,  28  minutes  short  of  a  six 
day  mission. 

A  Memorable  Mission 

During  Atlantis 's  93  orbits,  the  five  astro- 
nauts had  talked  with  lots  of  hams  and  stu- 
dents around  the  world,  received  live  video, 
and  accomplished  the  first  direct  communica- 
tions between  a  U.S,  and  a  Soviet  spacecraft. 
If  they  had  only  stayed  up  long  enough  for  me 
to  make  a  successful  QSO  (sigh)! 


Contact  Philip  Chien  KC4YER  at  4340  S. 
Hopkins  Ave.  MO,  Tnusville  FL  32780. 
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Calt  Fat*  Ypur  Naprasci; 

:1275;NurrtiGfdveStreef 

knMm,  CA  92806 

1 714)  63a4541/ByC  (714)  630-7624 
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Number  11  onyourFeadbackcard 


Software  for  the 
Ham  Shack ,  Part  III 

Useful  ham  calculations  you  can  program  yourself! 


by  Bill  Clarke  WA4BLC 


Another  month  has  passed »  and  it's  lime 
(or  Pan  III  in  this  iSeries.  By  now  you 
have  become  used  to  working  with  the  formu- 
iasyou  added  to  the  system  last  month.  Using 
a  computer  for  mathematical  computations 
sure  does  make  life  easy. 

Let's  add  Li  little  more  to  the  system.  This 
month  the  MAIN  MENU  will  grow  to  seven 
choices.  Added  will  be: 
6 '  RADIO  HORIZONS 
7  -  OHMS  TO  RESISTOR  COLORS 

Module  Six 

Figuring  VHF/UHF  ground  waves  is  im- 
ponant  when  installing  home  and  repealer 
antennas.  The  maximum  usable  distance  for 
ground  waves  depends  on  ihc  height  of  the 
antenna.  This  module  asks  for  the  antenna's 
height,  then  gives  the  maximum  ground  wave 
in  miles.  The  figures  are  for  flat  terrain  with 
the  receiver  at  ground  leveK 

Module  Seven 

Ever  start  a  small  project  and  list  all  the 
resistors  you'll  need,  then  have  to  stop  and 
figure  oui  the  color  codes?  This  handy  mod- 
ule asks  for  the  resistor  value  in  ohms,  then 
gives  you  the  colors  of  the  bands  you  will 
want  to  look  for. 

Entering  the  Ltsting 

Before  you  add  program  lines  from  this 
month*s  listing,  you  must  first  LOAD 
''HAM2^  After  it's  loaded,  LIST  it.  Then 
you*re  ready  lostan  typing.  As  before,  don't 
worry  if  some  of  the  lines  appear  out  of  order. 
The  computer  will  straighten  everything  out. 

Note  modifications  for  the  C-64  {see  the 
listing). 

After  you  have  completed  typing  in  all  the 
lines.  SAVE  your  work  under  the  name 
HAM3. 

Usin^  tht^  New  Program 

Load  the  new  program  by  typing  LOAD 
^'HAMS'  and  pressing  ENTER.  When  the 
computer  signals  READY  on  the  screen,  type 
RUN  and  press  ENTER.  This  should  be  old 
hat  by  now. 
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The  next  thing  vou  should  see  is  the  MAIN  SIGN  MATH,  TRANSMISSION  LINE 
MENU  for  your  new  Ham  System.  It  now  MATH,  OHM  S  LAW,  POWER  FORMU- 
shows  seven  selections:  ANTENNA  DE-       LAS,  EFFICIENCY  FORMULA.  RADIO 


C*64  Modifications    for   EIAH3 

Don't    forget   at^out    the  iiHSdif lea t ions    listed   In   Part    1    for   C-64 
us€rsi    and   the   following; 

Heplace    the    listed    lines   as    follows: 

ei0  INPUT    "ANTENNA    HEIGHT    IN    FT",-H 

616  PRIMT    '^HAX    HORIZ    DISTANCE    IS:     "FNA(D)  "    MI^' 

731  PRINT    "THE    RESiSTOH   COLOR    BANDS    ARE;" 

732  PRINT    F$'7"S$'*/"T$ 

Listing  for  HAMl 


19  PRINT  SPACE? (26) 

20  PRINT  SPACER (26) 

37  IF  M$  =  "6"  THEN 

38  IF  M$  =  "7'^  THEN 


"6  - 
■*7  - 

600 
700 


RADIO  HORIZON" 

OHMS  TO  RESISTOR  COLORS'* 


600 

601 

602 

603 

610 

611 

612 

613 

614 

615 

616 

620 

621 

622 

623 

624 

625 

626 

700 

701 

702 

703 

710 

711 

712 

713 


CLS 


SPACE? (26); "RADIO  HORIZON" 

SPACE?  (  20  )  r  " ^,,— _  — — , '► 

;  PRINT  ;  PRINT 

"THE  HEIGHT  OF  YOUR  VHF/UHF  ANTENNA  IN  FEET"rH 
33*H 


PRINT 
MAXIHUH 


CLEAR 

PRINT 

PRINT 

PRINT 

INPUT 

A  -  3*1 

B  =  A/2 

D  =  SQR(B) 

GOSUB  390 

PRINT 

PRINT 

PRINT 

PRINT  "^N  -  TRY  AGAIN 

PRINT  ■*«  -  MAIN  MENU 

m    =  INKEY5 

IF  M?  =  "N"  THEN 

IF  H$    -    "M"  THEN 

GOTO  623 

CLEAR  :  CLS 

PRINT  SPACED (25) 

PRIKT  SPACE?  (  20)  r"  — 
i  PRINT  ;  PRINT 
"THE  RESISTANCE 

A$    =    LEFT?(R$,1) 

B$  ==  MID$(R$,2.1  ) 


HORIZONTAL  DISTANCE  iSi     "FNA(D)"  MILES' 


600 
10 


PRINT 
INPUT 


RESISTOR  COLOR  CODES" 


YOU  WANT  IN  OHMS"*?R$ 


«!■ 


X$  ^    A? 

714  GOSUB  751 

715  F$  -  C$ 

716  X$  =  B$ 

717  GOSUB  751 

7ia  S$  «  C$ 

719  C  =  LEN(R5!) 

720  T  =  C-2 

721  GOSUB  771 

722  T$  =  H$ 


Program  listing. 


h 


MEASURE  PEAK  POWER  OF  SSB  AND  AM 
SIGNALS  WITH  THE  MODEL  43P  WATTMETER 


Get  all  the  measur- 
ing capebility  of  our 
standard  Model  43  Watt- 


meter, PLUS  true  peak 

power  measurements  of  SSB, 

AM  and  limited  pulse  signals 

with  the  Bird  Model  43E  The  43P 

measures  peak  power  at  ±8%  fiill 

scale  accuracy,  without       ^^^  ^,^^  ^^^ 

affecting  C  W  operation  or 

accuracy.  And  standard 

plug-in  elements  make  it 


BiiUI 


simple  to  operate.  Or 
add  this  capability  to 
your  standard  Bird  Model 
43  Wattmeter  with  retrofit 
kit  Model  4300-400.  Simple,  im- 
mediate installation  —  no  solder- 
ing, no  holes  to  drill  or  modifi- 
cations to  make.  Contact  your  Bird 
distributor  or  the  factory 
for  details  on  the  Model 
43?  Wattmeter  or  the 
retrofit  kit. 


30303  Aurora  Rci.,  Cleveland,  Ohio  44139  •  (216)  248-1200  •  TLXr  706898  Bird 

Western  Sales  Office:  Ojai,  CA  (805)  646-7255 

C  Cofiyngm  I9i0  Btfcl  Ekoctrorw  Corp, 


m 


CIRCLE  176  ON  READER  SERVICE  CARD 


BacContm 


Advanced  Technoiogy 
Enduring  Value 


The  PacComm  TINY-2  Packet  Controller 


•  popular,  low  eost  packet  controtler 

•  thoysaods  in  use  worldwide 

•  ideal  packet  controller  for  the  newcomer 
«  ideal  as  a  second  or  third  TNC 

•  use  as  a  digipeater,  network  swHch,  or 
node  -  TNC-2  compatible 

•  fully  ROSE.  NET/ROM  ,  and  ThelSlet 
compatible 

•  ideaf  for  use  with  the  PacComm  PSK-1 
sateNite  modem  or  the  PacComm  NB96 
modem  for  satellite  access 

«  the  Personal  Message  System  has 


powerfuf  BBS  features 

•  13k  bytes  of  RAM.  messages  are  retained 
when  powered  off 

•  supports  Bultetin  Identifiers  (BIDs), 
message  forwarding 

•  KISS  mode  included 

•  operates  withTTL  andRS-232  computers 

•  'Open  Squelch  OCO'  option  allows 
unsquelched  audio  or  dtrect  connection 
to  the  discriminator 

•  One  year  factory  warranty,  30  days 
return  prfvitege 


PacComm  Packet  Radio  Systems,  Inc. 

3652  W.  Cypress  St.  Tampa,  FL  33607-4916 

(8 13 J  874-2980 
Telefax  (813)  872-8696  •  Toll  Free  (800)  223-5^1 1 


POWER]  Si  mm 


Mobile  Ffbei^lass  Afttenna 

GAIN:  14^MH^2J5dB  446MHz!a5ilB 

nmmiSMB 

lENGTH:  15^'  M 


Trrple^r  w/Cmx 
POWER:  l4&MH?8eOwam 
446Mfl2  5§0  vQfti 


cl 


t 


TSBHlaoROumjr:  h-i^p 

UMHilMPUT:  yHF 
446MHI INPUT:  Mtype 

K*431Q 

Trq^bferw/oCoox 
POWER:  Sonw  OS  17X411 
(ONI^ECTOR  OUTPUT:  N-lype 
144MH1  INPUT:  UHf 
444iyii  INPUT:  UHF 
1200fMHirNPUT:  Ntyiie 

Call  For  Ybur  Nearest 


' 


1  [BOO  J  362-2611 


*^ca. 


NCG 


NCG  Componies 

1275  NiMth  Grove  Siraet 

Anofieinv  CA  9Z806 

(714)  63MS41/FAX  (714)  MO  7024 


etRCLE  1 52  ON  READER  SERVICE  C*lli> 


CIRCLE  54  ON  READER  SERVICE  CARD 
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The  Megalaop 

Continued  from  page  30 

and  it  might  be  expected  that  much  of  the 
electromagnetic  field  woutd  radiate  off  along 
this  part  of  the  loop  before  reaching  the  parts 
running  north -south.  See  Figure  5.  I  tried 
testing  this  directional  effect,  favoring  east 
and  west  on  10  and  15  meters,  but  1  didn*t  get 
any  conclusive  resuks. 

The  primary  effect  I  was  looking  for  was 
the  diversity  in  the  presence  of  mukipath  fad- 
ing. This  I  did  indeed  observe,  especially  on 
the  higher  bands.  But  I  wasn't  surprised. 
Contacted  stations  reported  less  fading  from 
my  signal  on  the  mcgaloop,  compared  to  the 
verticals*  I  have  experienced  this  advantage 
of  geographically  large  antennas  in  the  past, 
with  ihe  880-foot  long  wire  that  I  put  up,  and 
also  with  various  kiie-supported  sloping 
long  wires. 

So  what's  the  great  advantage  of  a  mega- 
loop?  For  me,  it  was  a  chance  to  satisfy  my 
megalomania,  to  do  something  before  the 
real  estate  was  no  longer  available.  It  was 
a  temporary,  wintertime  antenna,  and  Vm 
glad  my  parents  let  me  do  all  this  experi- 
menting there-  I  took  the  antenna  down  as 
soon  as  I  had  established  that  i1  worked;  I 
didn't  want  this  huge  lightning  attractor  giv- 
ing my  mother  anxiety  all  summer  long.  Now 
all  that  wire  sits  in  the  basement,  awaiting 
some  other  grand  project  such  as  the  3/4  mile 
kiiesloper. .  .maybe 


You  nuiy  write  Stan  Gibilisco  WIGVat  871  S. 
Cleveland  Avenue  ^i2,  Sl  Paul  MN  55116. 
Please  include  an  SASEfora  reply. 
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723 

IF 

T$  -  "" 

THEN  790 

730 

PRIWT  :  PRINT  :  PRINT 

731 

PRINT  "THE 

RESISTOR 

COLOR  BAHDS  ARE:  "  F$ "/  "S^"/ 

"T? 

732 

PRINT 

740 

PRINT  "N  ' 

TRY  AGAIN" 

74i 

PRIOT  "M  ' 

mm  ^,mu'' 

742 

MS 

=  INKEY$ 

743 

IF 

m    =     "N" 

THEN 

700 

7  44 

IF 

M$  =  "M" 

THEN 

10 

745 

GOTO  742 

751 

IF 

X?  =  "0" 

THEN 

c? 

= 

"BLACK" 

752 

IF 

xs  =  n" 

THEN 

c? 

±t 

''BROWN" 

753 

IF 

X$  =  "2" 

THEN 

c$ 

= 

"RED." 

7  54 

IF 

X$  ^  "3 " 

THEN 

C$ 

= 

"ORANGE*^ 

755 

IF 

X?  =  "4" 

THEN 

c$ 

^ 

"YELLOW" 

756 

IF 

X$    =    ^-5" 

THEN 

c? 

= 

"GREEN" 

757 

IF 

X?  =  "e" 

THEN 

c? 

■= 

"BLUE" 

75B 

IF 

X$  =  "7" 

THEN 

CS 

= 

"VIOLET" 

759 

IF 

X?  =    "8" 

THEN 

c? 

= 

"GRAY" 

760 

IF 

X$  ^  '*9" 

THEN 

c$ 

— 

"WHITE" 

761 

RCTUBN 

7  71 

IF 

T  =  ,-^:  THEN  M5 

=  ^.^BLACK" 

77  2 

IF 

T  =  1  THEN  H$ 

~    * 

'BROWN" 

773 

IF 

T    =    2    THm    M$ 

=    "RED" 

774 

IF 

T  =  3  THEN  M$ 

= 

'ORANGE" 

775 

IF 

T  =  4  THEN  M$ 

=    ■■ 

'YELLOW" 

776 

IF 

T  =  5  THEN  M? 

= 

'GREEN" 

777 

IF 

T  =  6  THEN  M$ 

^ 

'BLUE" 

77S 

IF 

T  =  7  THEN  M$ 

= 

'VIOLET" 

779 

RETURN 

790 

PRINT  :  PRINT 

791 

PRIKT  ^'CANNOT  PROCESS 

VALUE  LESS  THAN  10  OHMS" 

792 

GOTO  732 

Program  Listing 

HORIZON,   and  OHMS  TO  RESISTOR 
COLORS. 

Next  month,  in  Part  IV,  you'll  add  the  last 
two  modules  of  Hdm  System  to  your  soft- 
ware. See  you  then! 


Yon  may  write  Bill  Clarke  WA4BLC  at 
ROni  Box  455- A,  Almnumt  NY  12009. 
Please  include  an  SASE  in^qu  request  infor- 
mation. 


Cofiiputer  Controlled  Ham  Shack  for  personal  or  club  system 
New  Simplex  option,  operate  patch  &  remotes  via  repeaters! 


Ultra  Comshack  64  Duplex/Simplex  Controller 


HF  &  VHF  Remote  Base*Autopatch*CW  Practice* Rotor  Control 
*Voice  Meters*Paging*Logging*Polite  ID's*Packet  Voice  B.B.S. 


Model  CS64S 
REV  B.  .$379-95 

Includes;  C64  Interface, 
disk,  cables,  Manual 
Add  $5.00  S/H  USA 
CA,  address  add  6.25% 
A^  tar  free  catalog! 
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lE  ^^^^ 


FT  757;  7£?;BBOi736'7<7 
TS  440;  SiD;MD 
IC  73&:  7^1  .TBI  VHF 

FT  737  H ;  7167 :  736        ^ 

TS  7 1  u  e  11:690:9mIP^'^^^'^ 


Slmplen  or  ciupiex 


Henaa 


PATCH 


CS^S  tioard 


U  tra  Com 


flons 


'Operate  duple*  or  Simplex*  Load,  save,  change  at  I 
trom  T.tones,  Packet,  or  modem*  Unlimited  voice 
vocabulary  *VoEce  clock  executes  events  Daily  & 
Weekly  *"3up*^r  Macros"  Jjser  programming  langu&ge? 
*30O-4  digit  user  bcc#5S  codes  'Disk  &  Printer  logging 
ot  all  telephone  nymtjers  dialed,  usage  lime,  funcuons 
*te  Rotating  Poiite  IDs*  16  External  relay  controls*  2,  5, 
&  CTCSS  Tone  Paging*  CW  Practice  with  voice  *Secu- 
rlty  mode,  T.tonie  rr>ule*  Voice  ennouiiced  user  call  5ign 
when  logging  on'  Voltage  proportional   courtesy  tweps 
gives  indiication  Ot  signal  strength  '  13  rotating  Polite 
ID  tails*  Safety  timers  &  overrides  *"UI:tra  Link"  provides) '=" 
T.  tone  control  from  remote  audio  monitored  "User  de- 
fined  multi-tone  courtesy  tieeps  each  mode^Modem  or 
Packet  control'  9  TTone  Macros  store  58  di^git  com- 
mand strings  "2  Talking  Meter  inputs  *  Facile l  or  Mo- 
dem da ta* lynT^ra wMim it^PHI^ Store  IDOO  |lfl  digit)  le! 
#'s  ^QuickoTanrqutcl^riswer^D keeled  jji  general 
page^50  teJ  #'s  reslncted  patch  'Telephone  control 
input'  Re  gene  rated  touchtones  'Ajtopatch  auto  oft, 
detects  calling  party  hanqup^Pulseor  touchton^  dia^ 
*Call  waiting  &  auto  redi at *■ ; I jgA^J  11 J : fJ ViTlf^l* D ua I 
HF.  &  VHF  SO-  det  'Stan  up^down- 1 0OHi  step  +  vari- 
Bbfe  scan  rale  'Monitor  mode  defeats  PTT*Lock  mode 
allows  T.  ton^es  to  TX  thfouflti  f emote  'Auto  mode  & 
&ptJt  select  *9  Sean  memories  store  Mode,  splits^  VFO 
A  &  B  "Tafking  Meters;  Voltmeter  *  Voice  &  CW  Beacon 
Voice  Rotor  control*  User  select  able  courtesv  beep 


AUDIO  BLASTER 


Works  in  all  HT. 


^AB1S| 


-MlnaiNfe  Audio  Am  pi'  Used  by  poUc* 
Mcxiult.'  msialjs  losid^ail  H.T's;  1  wait  audio  ^rrtp  '  When  ir 
nesits  to  be  loud;"  Unive^rfial  irkftt^il^tior^  cfjaiOraans 


*Moynt  AH  modules  including  C64, 

^^■-j,.r^  Pf&d  rilled  &  parol  ^  ifioi 
^-^"■t  ^'^•'^   mounts  S  cable  damps 


Digital  ^oljce  Recorder  ^2  or  64  sec 

ytjiCe  MatlboK  *  ID  tail,  |nc  1  Meg 
i   Ram.  cofilrotwith  CSBorPKa, 
T'i'i:'.'! ■ "    I ncf .  csbie  1q r RE Va  UH ra  beard,  5 
■ ' "  '     t>f  1 2  V  DC      0  VM. .  .S  1 79;&5 


-Operate  C64  &  1541  from 

iSvdc  ^'itn  m*s  crysTaicoR- 
tfoll-ed  SwUchiing  supply,  njns 
tool  i  enicteni  draws  <i  An--: 
Plugs  indo  C64,  fused,  prolec!c-c 
Model  DCPS $  12^.95 


_  *  Add  duplex  COntfOtofFle 

'  -^^*"-f  ampJItlei^  hybrid,  nyll  &  gain  polt 
Plugs  ^n1o'c5e4SbQ3gd.  TLCN....  S1 59.95 
AgtObOOlfe  PRO  Mean 


plug*  iniO  C64  Of  PKa,  di&k  or 
Sysiem  vereion  CART...  S  1 09.95 


" "  V  I 


8  relay  Oni'Oft:  inc  3  dpdt  2  a 
relays  *5  S*   oulputj.  Use  with  HM1 


innTinr 


T3DQ 


QUAD 


ABia...  S  24.gs 


TSDQ  4  D^GIT  ToLtchtone  Decoder 
Qi;AD  Relay  Expans^n  pii>g-in  option 


■JStJQ  ijM  as  Repeafer  Or.'Oi;i.  CG4  [fi&&r 
B''20  VDC .  aud«  in.  FJeld  Program £0.000  Code?;  Mom  &  Latching.  Jrc. 
&PDT  Belay,  LED  digti  valid  i  Jaicn.  2-1  Pitt eonfi^ci^r  duADoptldn 
Aiias,    four  2  A.mo  r^i,'3ys  ^  &<3in!|  orsiS  off  code  lor  ea^fi  fci-Liy  ^^xa" 


2  voice  Meters  +  2  Alarm  Inputs  *  S 
^'    R_^!aj_On/9fl_Ss[r._PKa^.^159J5 
^i  "PK  $  Hdds  Proflram  Jt  ConiroJ  a 

Ultfavla  Psck&l  or  Tel  lirtB  +  Paclce^ 
to  V0IC&  BBS,  Req   2nd  O&i  *  PK3, 
le  4  ft  data  c^ble  to  PK8 F>kj,.. $99.95 


ll^llfeMl) 


«^' 


Expandable   TSOQ..S  39.95    Optional    QUAD.. J  99.95 


Touchldne  to  RS232 
300  Baud  Ir»terfac6 
"Decode-A-Pad" 


■Rolor  control  Anatog to  aigilal 
con-KerTer.  use  wuh  CSa,  voice  bHHnrig 
+/  S  deg.  Sor  ai9  roiorii  HM1,.S  69-95 


U^tna  Com  Shack  64  Manual 

an  schcmafic^,  ctiagramE.  how  to 
operates  setup  reimotQ  base  iH>ifi,ind 
wi?ii  ccjrt::riafis  0!  CSS^S  MN.S25.00 


IJ5€  with  all  eornpui&rs 
Decodes  16  toucfTioTies 
Includes  Basic  prQ[|fjim 


Use  with  any  tHmlna  program  or  write 
¥{3ur  own.  eaey  to  uur 


•Mas^Tcar  d' Visa' Amex*  Disc 

ENGINEERING  CONSULTING 

563  GAt4DLEWO0D  ST. 
BREA.  CA,  92621 
DAP2  $99.95  |T€l:7t4-€7t-200fl  Fax:714-255-9984 
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ARIES  -  7 

id-.:  :»••«.■..:•:     OV 


ARIES -2 
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SCORPIO 
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-- BEARING -^^ 


BEAM  HEADING  &  RANGE 


FROM  YOUR  QTH 


Integrated  MuitiE' unci  ion  C^ommunicatinns  SoFiwarc  Tor  IRM  VC& 


QARIES'l  Qjog,  ConiroJ  ITJ,  Read  Radio  Data)  $64,95 

n  ARiES-2  (Log,  Control  TU.  Read  &  Control  Radio)  $89-95 
nSCORPfO  (Unparalleled  SWL/ Monitoring  control) SB9.95 
D  SCORPIO  Databases  (Desert  Storm,  SWBdcasi,  etc)  $19:95 
n  BEARING  (Up-to-date  and  User  mod jOa blc)  $29.95 


>  Incltjde;:  Printe^i  MEinuat    >  5€ORriO  also  includes "ZV-ff  iOO  flfl'WqttetKies'  dntaba&e 

>  Mouse  and/or  Funclion  K^L-y  conlroJ  ■£>f  Ttrminci]  Units  ^  mttisi  newer  Ri-tdltjs 

>  Search  tj>g  by  any  fieEtl  int'luding  Rcrparts  >  Scjin  Rxtdio  based  on  n  LvOj;  Search 

>  Print  DIGITAL  ai^als  lo  the  s^.reien  or  2  file  even  while  scannirafi;  >  MUCH  MORE!! 

Call  or  Write  for  Complete  Specifications 
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Include  CaH  Sign  w/order-  add  $5.00  S&II     |  Vka 
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If  you  were  one  of  the  smart  ones,  your  subscription  to 
Radio  Fun  began  with  the  premier  summer  issue.  If  you 
waited.  youVe  too  late.  The  premier  issue  sold  out  in 
three  weeks. 

Radio  Fun  is  packed  full  of  information  to  help  you  get 
more  fun  out  of  amateur  radio.  Basic  ^'how-to''  articles 
will  get  you  up  and  running  on  packet,  ATV,  RTTY, 
DXing,  and  the  du/ciis  of  other  activities  that  make 
amateur  radio  such  a  great  hobby.  You'll  get  equipment 
reviews  geared  toward  the  newcomer,  leuing  you  know 
how  to  get  the  most  out  of  your  new  or  used  gear.  Well 
help  you  upgrade  to  a  higher  class  license  with  monthly 
columns  designed  to  leach  you  what  you  need  to  know 
in  a  fun  and  exciting  way.  We'll  answer  your  questions 
on  hundreds  of  things— how  to  check  into  a  new  repeater 
— how  to  build  a  QRP  transmitter — how  to  get  on  the 
ham  saltelites— how  to  fix  that  broken  rig— how  a  transis- 
tor works— You'll  find  it  all,  and  more,  in  the  pages 
of  Radio  Fim, 


Premier  Co/fecfors  Issub 


Welcome  to  Radio  Fun 

A  iww  amateur  radio  magiizsat* 
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Monthly  publication  begins  with  the  September  issue,  so 

don't  wait  another  minute.  Subscribe  today  and  you  still 

get  the  charter  subscription  rate  of  only  $9.97  for  one  year  (though  we  can't  guarantee  that  price  for  much  longer).  That's  12  issues 

of  the  only  ham  radio  magazine  that  is  geared  especially  for  the  newcomer*  or  any  ham  who  wants  to  get  more  fun  and  excitement 

out  of  amateur  mdio— Radio  Fan ! 


Get  more  fun 

out  of  radio      i 

with  Radio  Fun.  i 


1  year— $9.97 

Charter  Suhscriptioii  Rate 


1-800-722-7790 


r 


I 


NAME 


.**-p-,^l  •    t  1   12  issues  of /f«ift'oFu/i    ' 

Y  hol  Sign  me  up  right  now!         for $9.97.  . 

—  I 


CALL 


ADDRESS 


CITY 

MC 


STATE 


ZIP 


Visa 


Amex 


Check 


SlOca^h 


MO 


CARDf 


Class  License 


Year  liccnst'd 


EXPIRES 


73  Subscriber 


057  subscriber 


eg  Subscriber 


Mail  to:  Radio  Fun;  Forest  Rd,  Hancock,  NH  03449 
[Yes.  you  can  call  it  in  via  800-722-7790  or  fax  it  to  603-525-44231 
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Number  12  on  your  Feedback  card 


73  Review 


by  Dick  Goodman  WA3USG 


SSTV  with  the  Robot  1200C 

Scan  Converter  and 
the  Martin  Emmerson 
EPROM  Version  4.0 


Martin  Emmerson  G30QD 

6  Mounl  Hurst  Rd* 

Hayes.  Bromley 

Kent,  England 

TaL  (Oil)  4^^81-483-4223 

Price  Class:  EPROM  Version  4.0.  $140; 

Crystal  Oscillator  Board,  $60. 

Cashier's  check;  Call  or  write  for  e)<aci  pricing. 


Photo  A.  The  Robot  1200C  scan  convener 

Slow-scan  television  (SSTV)  has  evolved 
slowly  but  steadily  in  the  last  several 
years.  Various  transmission  and  reception 
standards  have  come  and  gone.  Several  com- 
panies have  produced  SSTV  equipment  and 
then  disappeared  from  the  scene-  One  com- 
pany has  been  a  mamstay  rn  the  field  of  SSTV: 
Robot  Research  of  San  Diego,  California, 
manufacturer  of  the  Robot  1200C  scan  con- 
verter (Photo  A).  While  Robot's  "bread  and 
butter''  is  no  longer  in  the  amateur  field,  they 
still  periodically  schedule  production  runs  of 
thel200C. 

Approximately  three  years  ago,  Ben  Blish 
N4EJ1  (now  AA7AS)  created  an  SSTV  system 
called  the  '^ Black  Beit  System,"  based  on  the 
Amiga  500/2000  computer.  The  Amiga  Video 
Terminal  (AVT)  contains  all  current  modes  of 
SSTV.  including  those  of  Robot.  It  also  in- 
cludes its  own  special  AVT  protocol  that 
proved  superior  to  Robot.  The  complete  AVT 
system  is  presently  being  marketed  by  AEA 
and  ts  an  excellent  way  to  enter  the  wonderful 
wortd  of  SSTV.  As  new  standards  and  proto- 
cols are  developed,  they  may  be  easily  incor- 
porated into  the  AVT  software. 

There  are  other  SSTV  systems  available. 
Research  and  development  by  other  compa- 
nies is  moving  at  a  dynamic  pace^  but  at  this 
time  Robot  and  the  AVT  system  are  neck  and 
neck  in  the  forefront  of  SSTV  teclinology.  If 
there  is  an  advantage  of  one  system  over  the 
other,  I  would  say  it  is  in  the  field  of  marketing. 
The  AVT  system  is  being  sold  by  AEA  and 
other  dealers.  It  has  national  advertising  and 
support.  Pick  up  a  copy  of  virtually  any  ama- 
teur radio  maga2ine  and  the  AVT  system  will 
be  advertised.  Robot  Research  has  limited 
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exposure.  The  Robot 
1 200C  is  currently  avail- 
able from  PC  Electron- 
ics tn  Arcadia,  Califor- 
nia, Robot  Research 
will  also  lake  orders  di- 
rectly at  the  factory. 

With  the  impressive 
capability  of  the  AVT 
system,  its  national  ex- 
posure, and  the  ease  of 
updates  to  the  software, 
I  felt  that  it  was  going  to 
raptdly  become  the 
dominant  SSTV  format. 
Then  Martin  Emmerson  G30QD  of  Bromley, 
Kent,  England,  developed  an  updated 
EPROM  for  the  Robot  1200C  that  incorporat- 
ed virtually  all  existing  SSTV  modes  including 
those  used  in  the  AVT  system. 

Robot  1200C  Bastes 

The  Robot  1200C  scan  converter  is  a  com- 
plete, stand-alone  SSTV  system  that  requires 
only  a  video  camera,  radio  transcerver,  and 
television  set  (or  video  monitor)  for  operation. 
It  does  not  require  a  computer.  With  these 
Items,  lull  color,  high  resolution  pictures  may 
be  sent  and  received  from  virtually  anywhere 
in  the  world. 

Unfortunately,  Robot  decided  not  to  support 
anything  other  than  Robot  modes  of  SSTV. 
This  caused  few  problems  when  only  Robot 
SSTV  systems  were  available,  but  as  time 
passed  other  systems  were  developed.  An  ex* 
ample  of  this  is  the  Volker*Wrasse  system 
used  by  European  and  other  DX  stations.  This 
was  incompatible  with  any  Robot  SSTV  sys- 
tem»  including  the  1200C. 

Even  with  these  shortcomings,  the  Rot>ot 
1200C  survived.  While  not  as  sophisticated  as 
the  AVT  system,  the  Robot  1200C  required 
very  little  additional  equipment  for  its  opera- 
tion. It  also  contained  a  video  digitizer  that 
allowed  grabbing  full  color  frames  from  any 
video  source.  These  frames  may  be  stored  in 
the  Robot's  internal  memory  and  displayed  on 
any  television.  The  picture  may  also  be  trans- 
mitted, via  the  connected  radio  transceiver, 
anywhere  that  voice  contact  is  possible. 
That's  pretty  impressive  for  a  box  about  1 1 "  x 
4"  X  12".  The  AVT  system  needs  an  Amiga 
computer  along  with  the  AVT  SSTV  hardware 


and  software,  If  pictures  from  a  video  camera 
are  to  be  sent,  you  must  also  get  a  video 
digitizer  board  and  install  it  in  the  Amiga. 

What  makes  the  Robot  12000  incompatible 
with  other  SSTV  systems  is  the  program 
stored  in  its  internal  EPROM.  But.  this  pro- 
gram could  be  rewritten  to  add  other  SSTV 
protocols,  stored  on  a  new  EPROM,  and  put  in 
place  of  the  original  RotKkt  EPROM. 

Modernizing  the  Robot  1200 

The  Martin  Emmerson  EPROM  Version  4.0 
(Photo  B)  contains  all  existing  Robot  modes 


Photo  B.  The  Mafiin  Emmerson  EPBOM  Ver- 
sion 4^0.  crystal  controfled  osciilator  board 
and  the  optional paraHei  port  tx^ard  for  the  IBM 
PC. 


and  virtually  all  current  SSTV  for- 
nrats  used  anywhere  in  the  world! 
Its  additional  features  may  be  con- 
trolled  from  Itie  front  panel  of  the 
Robot  1200C,  or  operated  remotely 
with  enhanced  features  Vfo  compute 
er  control.  It  should  be  stressed* 
tiowever,  that  a  computer  is  not 
necessary  to  use  any  of  the  new 
SSTV  modes. 

To  take  advantage  of  all  the  fea- 
tures of  the  new  EPROM,  the  Robot 
1200C  must  be  modified.  The  pro* 
cedure  is  not  difficult  but,  as  witli  all 
Robot-related  modifications,  docu* 
mentation  is  difficult  to  come  by. 

The  procedyre  is  basically  three* 
fold.  First,  unplug  the  original  Robot 
EPROM  and  plug  in  the  new  Ver- 
sion 4.0  EPROM  in  Its  place.  Sec- 
ond, install  a  crysla  I -control  fed  os- 
cillator board  (see  Photo  B).  This 
involves  removing  a  chip  from  the 
Robot,  pluggmg  the  oscilfator  board 
into  the  empty  socket,  and  placing 
the  removed  chip  in  a  socket  provid- 
ed on  the  oscfllator  board.  Third, 
replace  all  64K  memory  chips  in  the 
Robot  with  256K  RAM  iCs.  This  last 
modification  also  Invofves  soldering 
a  series  of  jumper  wires  to  the 
Robot's  motherboard .  changing  a 
jumper  pin,  and  replacing  an  IC.  De* 
pending  on  the  production  run  of 
the  Robot,  the  fC  may  have  to  be 
unsoldered.  The  entire  modificaiion 
took  me  about  two  hours  (1  had  to 
unsolder  the  IC^ 

Once  the  modification  is  com- 
plete, the  Robot  has  the  capability 
to  store  four  high  resolution  color 
pictures  in  its  internal  memory  (In- 
stead of  one  picture).  This  memory 
can  also  be  used  by  Robot  control 
programs  (with  an  IBM  compatible 
computer)  for  truly  spectacular  ca- 
pabilities and  special  effects.  More 
about  this  later. 


The  Emmerson  EPROM 

I  ordered  the  Martin  Emmerson 
EPROM  directly  from  Mr.  Emmer* 
son  in  England.  It  took  about  six 
weeks  to  arrive  as  it  was  just  coming 
out  of  beta  testing.  The  EPROM  is 
customized  with  your  callsfgn,  so  rt 
can  be  used  only  by  the  owner.  It  is 
apparent  that  Mr.  Emmerson  put 
quite  a  bit  of  effort  into  the  develop- 
ment of  the  program  on  this 
EPROM.  This  "customizing"  will 
prevent  users  from  copying  the 
EPROM  and  passing  it  on  (untess 
you  want  others  on  the  air  display- 
ing your  cailsign).  I  feel  that  the 
price  for  this  chip  is  in  line  with  what 
it  will  do. 

I  also  ordered  the  crystal  oscillator  t>oard 
from  Mr:  Emmerson.  The  EPROM  and  oscilla- 
tor board  arrived  intact  from  England,  pack- 
aged ruggedly  for  shipment.  The  documenta* 
tion  provided  is  adequate.  It  consists  of  12 


Photo  C.  Comparisons  of  Robot  72'Second,  Scottie  SCI  and  AVT 
94-second  pictures  as  received  over  a  noisy  UHF  FM  path.  (This 
dispiay  and  iabetiing  was  done  with  the  Hi-Res  1A  control  program  J 


Photo  D.  SSTV  reception  from  Jim  K4TGC  on  14.233  MHz,  using 
36'Second  Robot  protocol. 


Photo  E  WA3USG's  family,  transmitted  on  B  meters  and  relayed 
back  over  a  35-mite  path. 


high  quality  typewritten  pages  and  several  di- 
agrams. Installation  instructions  are  reason- 
ably clear.  If  you  have  any  questions^  get  on 
14.230  or  1 4.233  MHz  and  holler  for  help.  1  can 
almost  guarantee  that  during  virtually  any 


waking  hour,  there  will  be  someone 
on  frequency  who  has  performed 
this  modification!  Instructions  are  al- 
so provided  for  replacing  the  64K 
RAM  with  256K  Chips. 

What  will  the  Martin  Emmerson 
Version  4,0  EPROM  do,  once  it  is 
installed  and  all  modifications  are 
complete?  All  Robot  modes  are  left 
completely  intact  and  functional, 
and  you  will  have  many  new  ones. 
The  four  Scottie  (SC-1)  modes  are 
used  by  many  OX  stati^ons  and  US 
stations.  It  is  not  unusual  to  hear  sta* 
tions  exchanging  piclures,  using  the 
Scottie  modes  for  hours  at  a  time.  It 
Is  interesting  to  compare  the  Robot 
modes  with  that  of  Scottie.  In  almost 
every  instance,  a  picture  received 
will  look  noticeably  belter  when  re- 
ceived via  the  Scottie  mode,  as  op- 
posed to  the  Rotxjt  protocol 

There  are  also  the  Martin  and 
Wraase  modes.  These  are  used  pri- 
manly  by  DX  stations  and  are  rK}t  as 
popular  as  Scottie. 

Finally,  there  are  the  AVT  modes- 
Two  are  provided:  the  94-second 
and  the  188-second.  Each  of  these 
modes  has  a  QRM  and  narrow  band- 
width toggle  (as  does  the  actual  AVT 
system).  Pictures  sent  and  received 
in  the  AVT  modes  are.  in  my  opinion, 
the  best  of  all  protocols!  Noise  and 
ORM  affect  the  received  picture 
much  less  noticeably  than  in  the  oth- 
er modes. 

While  difficutt  to  objectfvely  quan- 
tify, I  ran  some  experiments  on  a 
UHF  path  of  about  35  miles.  I  used 
frequency  modulation,  and  carefully 
controlled  signal  levels  to  yield  ap- 
proximately 50%  quieting.  The  S- 
meter  was  constantly  observed  to 
assure  compliance  to  a  controlled 
standard.  Ken  Starck  WB3AXC,  us- 
ing a  Robot  12000,  digitized  a  pic- 
ture of  himself  and  sent  it  in  Robot 
72-second  cotor,  Scottie  SC1.  and 
AVT  94-second.  Each  picture  was 
saved  in  one  of  Ihe  four  internal 
Robot  memories.  Photo  C  shows  the 
results  of  this  experiment.  The  differ- 
ence between  these  modes  on  HF 
using  SSB  are  even  more  dramatic. 
Documenting  and  recording  these 
differences  is  difficult,  however,  as 
conditions  on  HF  change  drastically 
from  one  moment  to  the  next. 


The  Results 

Perhaps  the  t)est  thing  atiout  the 
Martin  Emmerson  EPROM  is  that  it 
makes  the  Robot  100%  compatible 
with  virtually  any  SSTV  standard  in 
existence.  The  picture  quality  in  any 
of  these  modes  can  be  very  goocf 
indeed.  Photo  D  shows  a  picture  received  on 
14.230  MHz  from  Jim  K4TGC  in  Putaski,  Ten- 
nessee, using  36-second  Robot  protocoL 
Conditions  were  good  and  there  was  very  little 
interferer^ce.  Photo  E  is  a  relayed  picture  of 
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my  family  that  I  transmitted  lo  another  station 
on  2  meters.  The  other  station,  located  about 
35  miles  away,  stored  my  pioture  in  the 
Robot's  internal  memory  and  sent  it  back. 

The  Robot  t200C  with  the  Martin  Emmer- 
son  EPROM  really  shines  when  used  under 
the  control  of  an  IBM  compatible  computer 
and  proper  Robot  control  software.  The  Robot 
1200C  has  a  rear-mounted  parallel  port,  using 
a  DB-25  connector,  that  may  be  interfaced 
with  a  PC  clone. 

To  take  advantage  of  this  feature,  a  special 
parallel  Interface  board  must  be  installed  in 
your  computer  (Photo  B).  I  purchased  mine 
from  Martin  Emmerson,  but  as  of  this  writing 
others  may  be  available  that  will  work  equatly 
well  {Ed.  Note:  Another  approprmte  p^rafiel 
interface  board  is  the  PfO-12  made  by  Keith- 
tey  Metrabyte  Corporation,  440  Myi&s  Stan- 
dish  Bivd.,  Taunton  MA  02780.  Phone:  (508) 
8$Q-300Q.].  Inquiring  on  14.230  f^Hz  will  also 
yield  information  on  other  possible 
manufacturers.  A  cable  connects  the 
interface  board  in  the  computer  to  the 
Hobot  rear  parallel  connector. 

There  are  several  excellent  Robol 
control  programs  on  the  market  thai 
are  a  subject  in  themselves.  Basically, 
these  programs  allow  the  operator  to 
enhance  the  operation  of  the  Robot 
1200C,  Pictures  saved  in  Robot  mem- 
ory may  be  manipulated,  changed  in 
size,  and  cut  and  pasted  with  other 
pictures.  Pictures  may  also  be  saved 
as  disk  files  lor  permanent  storage 
and  recall  Hits  in  the  picture  as  a  re- 


sult of  noise  or  fades  may  be  eliminated  or 
minimized. 

Special  test  patterns  and  graphics  may  be 
called  up  and  displayed  and  transmitted.  The 
picture  shown  in  Photo  C  was  composed  with 
a  PC  and  a  Robot  control  program  called  "Hi- 
Res.  Version  1,4"  by  Tom  Jenkins  ^f9AMR. 
The  Robot  may  also  be  commanded  into 
transmit  or  receive,  SSTV  modes  changed, 
and  video  inputs/outputs  selected.  Other  pop- 
ular control  programs  are  SCAN  (written  by 
Bert  Beyt  W5ZR).  SSW  (originally  written  by 
Jim  Williams  KC5VC,  modified  by  G4UKL  and 
now  offered  by  Garnet  'Beb"  Bebenneyer 
WB0UNB)  and  IMAGE  (offered  by  Dick  Isely 
WD9G1G),  These  control  programs  offer  dif- 
ferent features  and  realty  expand  the  capabili- 
ties of  the  Robot  1 200C, 

In  summary,  the  Robot  1200C  is  the  onfy 
true  stand-afone  SSTV  system  avaifabJe.  With 
It,  a  vkkeo  camera,  and  a  transceiver,  you  have 


Compi^m  control  options  for  tim  Robot  1 200C 

Ho  rd  wore 
Parallel  Board 
(rorlBMPCcomrQl 
ol  the  Robot) 

Miscellaneous 


Martin  Emmerson  Board  (see  address  above) 
75  English  pounds,  or  equivalent 


2SBK  memory  chips  @  $4  each, 
IB  required  (various  sources). 


SCAN.  VefSiOfi  6-0      $20 


SSTV  Software  {nobot  1200  control  programs  for  the  IBM  PC  or  c(one) 
Hi  -Res ,  Version  t  .4    $75      Tom  Jenkins  N9  AMR .  5968  S .  Keystone  Ave. , 

Indianapolis  IK  46227.  (317)  7S4-61 18 

Bert  Beyt  W52R,  30t  Tampico  St., 

New  Iberia  LA  705€0 

Gam^  Bebermeyer  WSiUNB.  1 5  A^meda  Ct, 

Fentofi  MO  63026.  (314)  343^122. 

Dtck  Isety  WD9GIG^  736  Fellow  St., 

St.  Charles  1160174. 


a  complete  SSTV  system.  All  that  is  required 
is  a  connectJon  to  the  receiver's  audio,  traris- 
mitter  audio  in,  and  video  in  from  any  video 
camera.  A  conventional  color  TV  or  video 
monilof  will  display  the  captured  pictures. 

The  Robot  1200C  is  capable  of  capturing 
full  color  video  frames  from  any  NTSC  color 
camera,  such  as  a  camcorder.  It  wifJ  also  func- 
tion well  with  monochrome  cameras.  It  is  pos- 
Sible»  using  red,  blue,  and  green  filters,  to 
store  and  send  full  color  pictures  using  only  a 
monochrome  camera.  With  the  modifications 
descrtbad,  it  will  hold  up  to  four  high  resolution 
color  images  in  its  internal  memory.  These 
may  be  images  received  off  the  air,  Of  images 
captured  from  your  camera.  It  will  store  up  to 
12  low  resolution  images,  such  as  eight-sec- 
ond blaclc-and-whiie  pictures.  All  SSTV  mod- 
es may  be  selected  from  the  front  panel  with- 
out a  oimputer.  The  addition  of  the  Martin 
Emmerson  EPROM  Version  4.0  has  updated 
the  Robot  120QC  to  a  stat&of-the-art 
SSTV  system,  second  to  none. 

I  would  be  happy  to  answer  any 
questions  in  reference  to  the  EPROM 
Version  4.0  or  the  Robot  1200C.  I 
hope  to  hear  some  new  voices  on 
14.230  or  14-233  MHz.  SSTV  takes 
place  daily  on  these  frequencies. 
Drop  on  by  and  give  a  call,  someone 
will  be  there  to  help  you. 


SSTV 


WJtMBE 


$20 


^7 


Cof?/acr  Dick  Goodman  WA3USG  at 
199  Maple  Lane,  Mechanicsburg  PA 
77055.  Pfease  send  an  SASE  for  any 
information  you  request. 


WYMAN  RESEARCH  INTRODUCES TRIDON  LINE 

Getting  on  ATV 
is  as  easy  as: 


1 


1 

2 
3 


TRIDON  AM  450  MHz 

TRANSMITTER 

$249.95 

TRIOON  2000  AM 

450  MHz  TRANSCEIVER 

$324.96 


TRIDON  m 
TRANSMITTERS 
900  MHz    1200  MHz 
S359.95 
45€  TRANSMITTER 

Power  outpui  is  3W  peak;  two  independerit  ftufHo  systems  fStjb-csrrier  arxf  On-c^ar^ 
nmh  10  pin  camera  connector  ofi  back-BNC  or  RCA  connedDrs  on  iroixl,  SVNC 
$tr«ic1ier  Idr  Dptimum  oqmposJie  vkieo:  stanefard  crystal  fiBquency :  4^.25  MH2  or 
434  DO  MHi:  powers  mdoo  camera  (10  pin  conn^ior).  mquires  13.BV  DC  at  600 
MA  plus  camera  power  fl  ampj;  RF  tigtil  aluminum  cabinet  with  brushed  aluminum 
panel:  size;  2.2'  x  5.25-  x  5,5*. 

2    450 TRANSCEIVER 

Power  outpui  is  3W  peak;  10  pin  camera  connoctor  on  back  panel.  3NC  or  RGA 
connector  on  Ironl  panal;  monitor  wdeo  from  camera  or  delected  video  ouipui;  all 
new  video  and  audio  circulUy  with  SyNC  stretcher;  new  two  channel  audio  syalem 
on  tranEmit;  new  more  powerful  video  tranamtirar;  standard  crystal  freqaancy: 
439,25  MHz  or  434  00  Uhz'  ,8  dB  NF  GaAsFET  pne-smpljfier;  RF  light  aluminum 
catiinet  wtth  brushed  aluminum  panel,  size'  2.2"  m  7*  x  5,75 ":  relay  switched 
antenna. 

3     FMTRIDONS         Both  Have: 

PfeHBfnphasts  circuitry,    N    connector;  RF  Tight  aluminum  catwnei  with  brushed 

aiumtnum  parcel  custorn  designed  t^y  W9VL.  cabinet  size:  2  2'  x  6.2^  x  5  5": 

requires  13  6V  DC  at  2  amps,  ^nge  heat  sink 

900  MHz:  915  MHz  FM  ATV  transmttter;  pow^t  Output  ts  SW:  4.5  MH^  audio 

Sub-carrier:  uses  new  pTiase  locii  bop  crystal  com  rolled  eitcdier. 

1 200  M  H  z  1 255  UHz  FM  -ATV  trafismitt^  (any  optionaal  fraquency };  power  output  is 

4-5W,  6  MH?  audio  Sub-car r^^- 

440  MHz  FM-ATV  Tridons  available  on  special  order. 

Oipt  wnte  for  our  complete  ATV  brochures  incHjding  450, 900, 1 200  MHz  transmiHers 
and  receivers,  antennas,  smpitliera,  and  icne  samplers 


Don  A  Sue  MHfet 

W9NTP 

WQYL 


WYMAN  RESEARCH.  INC, 

R.R,#1,  Boxes 

Waidron.  Indiana  461B2 

(317)525-5452 


S/irp5P^ng$4  50 
5%  S{iiss  Til* 


l-HI-PERFORMANCE  DIPOLES-i 


«|     nf   cphlBf   and.  vkM    »md    iwt*(l    ■»   ihuwMflO     V   ■  tiQiij&niil.   vwl    (jrfabl* 

high  ptrirc  (■ncf  {aeai^i^  f%raaA»l  cri«gN .  MD  w^liO  cini 

liPEl,5' 


Jlia'4i]'2Q  1%  1DH  rtlup  pv'tnrifiinivdipolB  Q7'  IniiQ 
aHH'  IH'K-40M  iiJ-p»ricH[tiii4i:»f1lool«  1 13'  long 

SS&i*  aa.4a.^  1  ^  1  dm  wpw^w  ^atm  Hlpai*  i^mcii-t  L   4^  i !(H 

%d.O**  H-4a'»  14H  ipn;*  «*«m  OlBoiB  «|mi:iIt  U  ««'  IV3 


fripptl 


itfiKisw  tftmnnMi 


Tia  3'V4  i3  414  sox  SflJ 


WVIMil    AHIIHHU 


CtPlCLE  3S  ON  READER  SERVICE  CARO 


QUICK,  EASY,  &    COMPACT 

Flash  cards  'lioviCE  ihru  EXTRA'  ttwory  Key  wofd& 
^ftriarlingd.  Over  1&00  sets  in  usel  For  be^iriner,  OMs, 
XYU&  kills. 


NOViCi 

GENERA!. 

ADVANCED 
EXTRA 

SMppIng       1 


110.95 

$14.45 
I  3.0D 


!?orm«B    ^$  4.0D 

CLUB  DISCOUNTS 


Ordar  Todayt 
from 


VIS  STUDY  CARDS 
P.O.  BOX  16646 
HATTIE5BURG,  MS  39404 


ClftCLE  104  ON  READER  SERVICE  CARD 


CW  CALLSIGN  MONITOR 

Sounds  Alarm  when  it  Hears  Your  Call 

-EqfQiytfvriCWmnionig       'AiipnMicjiyliekscodiH»>d 
'BtfNaaudadi^edor  'Oonnfitiwii^partoctcodi 

S39  co«T^ilal»S2g  kii  $f  7  PCB  only 
(mdudes  COni^^«  tachr^ical  daf^ 
Send  SSAE  tor  del  siled  into  toL      ^^*       — _  _ 

CAROEI  ELECTRONICS  ll  4  ^^  ~ 

l»,0.  BOXt751 
WEST  CHESTER.  PA  1 93BQ 


iBiQ 


CIRCLE  tOB  ON  READER  SERVICE  CARD 


CIRCLE  80  ON  READER  SERVICE  CARD 
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Enjoy  NEVlR 


CLIMBING 

YOUR  TOWER 

AGAIN 

Are  you  too  scared  or  too  old  to  cfimb?  Hever 
climb  again  wit  In  tin  is  tower  and  eievator  tram 
svstem.  voyager  towers  are  13  and  18  inch 
triangular  structures  stackable  to  any  neight  In  7 
1/2',  S  5/4'  or  10'  section  iengtiis.  Easy  to  install 
hinge  base,  walk  up  erection.  Next  plumb  tower 
with  ievelrng  bolts  in  base.  Mount  rotor  and  large 
heavy  beams  on  Hazer  tram  and  witn  one  hand 
Winch  to  cop  of  tower  for  normal  operating 
Dosidon.  Safety  locl^  system  operates  white  raising 
or  lowering.  At  last  a  cheap,  convenient  and  safe 
way  to  instati  and  maintain  your  tieam.  This  js  a 
dduxe  tower  system  that  you  can  enjov  today. 

SPECIAL  TOWER  PACKAGE:  50  ft  high  by  13 
face  tower  kit,  concrete  footing  section,  hinged 
base,  HAZER  kit,  Phillystran  guy  wires,  turnbuckleS; 
earth  screw  anchors,  10'  mast,  thrust  bearing,  tool 
kit,  :ground  rod  and  clamp,  rated  at  15  sq.  ft. 
antenna  load  @  100  MPH,  $1974.95, 


SOf  tjv  1 S'^  Wide  rower  same  peg  as  above 
HA2ES  2  fof  Ronn  SS-hw  dory  alum  12  sq  Ft  wind  Id 
H^ER  3  fcf  Rohn  25-^tci  aiQ;n  S  ^Ci  ft  ^ind  load 
HAZER  4  W  f?OMn  Tytvfi  g^lv  $tl  16  5(1  't  wirtCl  Id 
T0-25  Ball  thrust  tearirg,  2  /?"  niax  rna&[  dia. 

NEW  New  NEW  NEW  NEW 

*iajER  VH-]  Trwiii  System  far  atyjn.  E5. 5?  sc  ft  (VrxJ  isad 


sitisfactton  guaranteed,  call  today  and  order 
^V  vJsa,  M/c  or  maJE  check,  immediate  de  pi  very, 

Clin  Martin  En9]neerln9,  inc. 
Dept.  A 

RR  ?.  Sox  332, 
OOOnvlll^.  MD  G5253 

816-882-2734 

FAX:0ie-S82'73OO 


$1670.5S 

232.3S 

74.95 


NEW 


BGO.OO 


no-hole,  On-Glass 
lie  antenna  that 
Installs  in  15-minutes. 


1^ 


Capacitive  coupling  estabJjshes  highly 
tuned  circuit  through  glass  with  no 
measurable  signal  loss. 

Nq  ground  plane:  Full  haffwave  design  — 
performance  oqual  to  practical  5/8  wave 
instaliatbns, 

DUO-BOND"*  mounting  for  firm,  fast, 
waterproof  bonding.  Removable  without 
amagjng  car  or  antenna. 

No  holes:  WoTVi&hicle  damage;  fast,  easy 


Hz  and  UHF 


models  tor  2  meter,  2 
amateur  bands. 


g-Tripisa  ^r  Qn.'Sliiv 


a  member  of  The  Al I e n  G  rou  p  Inc. 

30500  Bruce  Industrial  Parkway 

Cleveland,  OH  44139-3996 

216/349^6400.  Telex: 4332133,  Fax:  216/349-8407 


^msM^smss^ 


lA\m  world  cotnmuniGel;e 


n^ 


ClftOU  72  ON  READER  SERVICE  CARD 


CrRCLE  e  ON  READER  SERVICE  CARD 


BATTERIES  "^'  US  . . 


1,1  n_  im  I        1  I.)  i.iiH— .i|M_Mi   III         \\\\\i\*  I 


■x-'>:  •»:-:■«■:;  K'%-7T- V.J,  vjc  V 


*Cv>S4«q^MS^H^yp£«SK^ 


:v:^4Mi.  ^  "'-wcvie-^x.wa 


m 


You*y0  bought  aurreplacernent  batteries  before 


YOU  CAM  BUY  DIRECT  FROM  US,  ffllMANUFACTURER 


W    * 


ICOM 

CM2,PB2      7.2v®500MAH 
CMS,  P85    10.8V  @  500  M AH 

SUPER 

7S      13.av  @  1200  MAH      $6395 

SS       9.6v  m  1 200  MAH      $59.95 

(base  charge  only-1 "  longer} 

ICOM  CHARGERS  AVAfLA8LE 


10%  OFF  ON  REPLACEMENT  BATTERIES  FOR 

ICOM  SA/SAT  SERIES 

WC-024K2-BP-82  7.2v  @  300MAH 

WC-024K3-BP-83  7.2v  @  600MAH 

WC-024K3A-BP-83A  7.2v  @  750MAH 

WC-024K4-BP-84  7.2v  @  1 0OOMAH 

*WC-024K5A-BP-85A  9.6v  @  600MAH 

"WC-024K5B-BP-85B  1 2v  2  600MAH 


^^: 


i    I    I     ^ 


MasterCard  and  Visa 
cards  accepted.  MYS 

residents  add  8 V4% 
sales  tax.  Add  $4.00 
for  postage  and 

handling, 


USES  THE  ICOM  BASE  CHARGER  BC.72  OR 
OUR  EQUIVALENT  BASE  CHARGER  BC-720 


Prices  su^eci  ro  cliange  wflhCHil  notice; 


CUSTOM  MADE  BATTERY 
PACK  d  INSERTS 

Made  to  your  Specifications. 
JNTRODUCTORY  OFF^fi! 
KENWOOD  INSERTS 
PB-25— S20.00,  PB^21— $13.75 
PB-26— $20.00 
(COM  INSERTS 
BP'5"$23.00  BP-3— $17.45, 
BP-8 


SOUfiGE  KQR  ALL  YOUR  COMMUNlCAXlOhi 
BATTERY  REPLACEM         NEEDS 

W  &  W  ASSOCIATES 

29 'It  Parsons  Boulevard,  Flushing^  N^Y^1 1354 


^eiStPffiiitoff$WRS:.;Ay^j 


&  Ti_       r^   'jl     I  /■■«■- 


MADE  IN 
THEU.S.A 

SEND  FOR  f  Ftee 

CATALOG  AND 
PRICE  LIST 


n'ii .S;  &  Canada  Catt  Tolf  Free 


221-0732  •WNYS; (718)  961-2103  *:Tele 


dMiiAriaita 


liAifl 


CiRCLE  191  OK  READER  SEFTVICi  CARD 
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73  Review 


by  Dave  Pelaez  AH2AR/8 


The  ATV-3 

Downconverter 

Tune  in  toATV  with  this  economical  kit. 


Number  13  on  your  Feedback  card 

Commonlcatbn  Concepts  Inc. 

508  Millstone  Dr. 

Xenia  OH  45385 

(513)426-8600 

Price  Class:  Kit,  $50;  Assembled.  $70. 


It's  becoming  more  drfficuU  to  find  compa- 
nies witling  to  cater  to  the  kit  builder,  but 
there  are  a  few  brave  so u^s  out  there  who  have 
continued  to  supply  project  kits  lo  those  folks 
hopelessly  addicted  to  rosin  smoke  One  o1 
those  companies  Is  Communication  Con- 
cepts, Inc.*  which  has  supplied  many  different 
types  of  linear  amplifier  and  ATV-related  kits 
to  hobbyists  lor  many  years.  Their  ATV-3 
GaAsFET  Downconvener  is  a  relatively  new 
kit  that  has  not  received  much  fanfare. 

The  ATV'3  hooks  up  between  your  TV  set 
and  a  good  70  cm  antenna.  With  the  ATV-3 
in-line  you  can  tune  the  entire  70  cm  ATV  band 
and  convert  it  down  to  channel  3  or  4  on  your 
TV.  Allhotigh  the  converter  tunes  from  420- 
450  MHz,  the  commonly  used  ATV  frequen- 
des  are  439.25.  434.  427.25,  426.25  and 
421.25  MH2. 

I  discovered  the  ATV-3  affer  scouring  the 
countryside  for  a  reproducible  kit  for  a  group 
kit  building  session  at  our  radio  club.  After 
putting  together  the  kit  from  CGI,  1  was  satis- 
fied that  it  perfectly  suited  the  requirements  J 
had  established  for  our  kit  building  session: 
The  quality  of  the  double-sided  printed  circuit 
board  and  components  is  superb,  and,  most 
importantly,  the  sensitivity  and  performance 
of  the  finished  product  was  much  better  than  I 
expected  I 

Let's  break  out  the  magnifying  glass  and 
take  a  closer  look  at  this  Mt. 

Assembly 

The  total  construction  time  ended  up  being 
about  two  hours.  Due  to  the  complexity  of 
mounting  several  components,  a  beginner  kit 
buikler  might  want  to  get  some  hetp  from 
someone  a  little  more  experienced  in  mount- 
ing the  foof  surface  mount  capacitors  and  the 
two  small  toroidal  inductors.  Most  of  the  other 
52  components  wouJd  not  really  pose  a  con- 
struction problem  to  a  beginner.  By  following 
the  step-by-step  assembly  instructions,  and 
refening  to  the  illuslration,  proper  component 
placement  is  a  breeze. 

After  helping  to  assemble  25  other  circuit 
boards.  I  have  catatoged  a  tew  possible 
"problem  areas^ '  that  may  be  a  concem  to  the 
novice  kit  builder.  I  talked  with  Ro^er  South- 
worth,  owner  of  CCI.  and  he  pJans  to  incorpo- 
rate some  of  these  suggestions  in  the  next 
edftfon  of  the  construe! ion  guide.  Here,  briefly, 
are  my  construction  tips: 
•The  #30  gauge  wire  supplied  for  the  15-tum 
toroid  inductor  is  the  supplied  red  wire,  and 
the  #24  gauge  wire  for  the  5-tum/3-turn  toroid 
inductor  is  green. 
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•Q4,  an  MPSH-61  transistor,  should  be 
mounted  as  close  to  the  printed  circuit  board 
as  possible,  f^ounting  this  trarrsistor  al  the 
prescribed  height  of  V*"  may  cause  the  tran- 
sistor to  "ring."  It  OHikJ  also  create  a  self- 
oscillation,  causing  a  raster-type  blank  screen 
image  to  appear  within  the  passband  of  a 
received  ATV  signal. 

•Before  soldering  ihem  on  the  circuit  board, 
cut  the  leads  short  on  the  supplied  MRF  966 
and  the  MRF  901 .  This  will  make  it  easier  lo 
iristall  the  other  components  once  the  transis^ 
tors  have  been  soldered  in  place- 
•The  varicap  diode,  MV2205,  is  actually  an 
MV2105.  This  will  be  corrected  in  the  next 
printing  of  the  instruction  guide.  In  mounting 
the  varicap  diode,  make  sure  that  the  flat  part 
of  the  TO-92  case  goes  against  the  trimmer 
capacitor,  C-23. 

•The  two  "hairpin"  type  inductors  are  not 
drawn  to  scale.  Be  sure  lo  follow  the  directions 
and  make  them  0.4'  high  off  the  printed  circuit 
board.  Their  width  can  be  governed  by  the 
pre-drilled  holes  in  the  printed  circuit  t)oard. 
•Keep  all  lead  lengths  as  short  as  possible, 
including  the  lead  lengths  of  the  exposed  cen- 
ter conductor  of  the  50  ohm  transmission  line, 
•You  might  want  to  opt  for  purchasing  a  panel- 
mounted  potentiometer.  That  way  you  can 
change  ATV  frequencies  once  you  have 
mounted  this  circuit  in  a  shielded  enclosure. 
•The  "double  balanced  mixer,"*  a  rectangular 
can  with  eight  pins,  can  be  installed  improper* 
ly  rf  you're  not  carefuL  Once  it  is  soldered  in 
place,  it  would  be  almost  impossible  lo  remove 
it  if  you  installed  ft  backwards.  THbtb  is  a  blue- 
colored  alignment  pin  which  is  mentioned  in 
the  instructions.  Follow  these  instructions 
carefully  to  ensure  proper  installation. 

Alignment  and  Testing 

If  you  have  assembled  the  kit  properly,  a 
*'smoke  test"  will  certify  your  expert  kit  build- 
ing  techniques.  The  alignment  process  can  be 
BB  important  as  making  sure  that  the  kit  was 
assembled  properiy.  If  the  kit  falls  off  on  (>er- 
formance,  you  can  be  almost  certain  that  the 
kit  has  not  been  properly  aligned.  If  you  do  not 
have  a  service  monitor,  it  is  absolutely  impera- 
tive that  you  have  a  friend  transmit  an  align* 
ment  signal  on  70cm  ATV.  Do  not  attempt  to 
align  the  downconverter  with  an  ATV  transmit* 
ter  located  in  the  next  room — overioading  the 
downconverter  with  a  transmitter  two  feet 
away  will  make  the  alignment  process  frustrate 
ing,  if  not  impossible. 

Roger's  suggestion  of  starting  off  with  a 
commercial  UHF  signal  as  a  means  of  rough 


Photo.  The  {^mpfeted  A  TVS  downcon  verter 
kjt  mounted  in  a  case. 

alignment  is  helpful.  Once  you  have  found  a 
commercial  UHF  signal  and  you  step  through 
the  alignment  procedures,  ask  a  friend  who 
has  an  ATV  transmitter  to  supply  an  alignment 
signal  (which  is  an  order  of  magnitude  weaker 
than  a  commercial  station)  for  your  final 
tweaking.  If  the  transmitted  signal  is  located  a 
few  miles  away  from  your  downconverter,  this 
wilt  hetp  you  In  ensuring  that  the  system  is 
properiy  aligned  and  the  downconverter  is  not 
being  swamped. 

By  tuning  capacitor  C5,  any  commercial 
UHF  television  images  can  be  effectively 
notched  out.  This  adjustment  may  not  be 
readily  apparent,  since  C5  has  literally  no  ef- 
fect on  the  received  70cm  signal  If  Images 
appear  within  the  ATV  range  of  the  downcon- 
verter tuning  potentiometer,  this  is  the  first 
setting  to  check  in  order  to  properly  notch  out 
these  MEGA-ERP  power  television  signals. 

How  Does  tt  Work? 

Out  of  the  approximately  25  different  hams 
who  participated  in  the  Dayton  Amateur  Radio 
Association  kit  building  session,  there  wasn*t 
a  single  dissatisfied  customer.  On-the-air 
tests  with  another  commmerclally  available 
GaAsFET  downconverter  showed  a  slight 
edge  when  compared  with  the  ATV-3  (weak 
signal  reception).  I  couldn't  see  any  de- 
tectable difference  on  stronger  local  signals. 
Even  though  I'm  near  several  large  commer- 
cial TV  stations,  the  ATV-3  performs  well  with 
little  interference  from  these  stations. 

This  kit  allows  you  to  enjoy  the  best  of  both 
worlds .  .  -the  chance  lo  burn  your  fingers  on 
the  or  soldenng  iron  AND  the  satisfaction  of 
constructing  an  extremely  high-quality  circuit. 

Other  Comments 

This  kit  does  not  come  virith  an  enclosure  or 
AC  adapter.  For  the  krt  burlders^  I  came  up 
with  a  number  of  local  sources  for  the  hard- 
ware and  chassis  that  we  ultimately  used  for 
this  project.  For  the  type  and  size  of  enclosure 
you  choose  for  your  downconverter,  you  are 
limited  only  by  your  imagination.  A  simple 
power  supply  can  be  fabricated  with  a  handful 
of  junk  box  parts,  or  a  visit  to  your  local  Radio 
onacK. 

With  kits  still  available  from  folks  tike  CorrK 
municatlon  Concepts^  the  revered  and  esoter- 
ic art  of  electronic  kit  construction  will  remain 

alive  and  well for  those  who  love  the  smell 

of  burning  rosin  flux  In  the  morning! 


Quick-Launch 

Antetitu  InstalUtioEi 
Svstean 
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S29.9S 
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CIRCLE  dd  ON  READER  SEftVICE  CARD 


SRC- 10 

REPEATER/LINK 

CONTROLLER 


DTMF  rmjlilng 
|ptl«m9tnt  IDV 

AuHlllary  oulpuli 

EMy  lo  Jnl«ri«c« 

Alarm  monitor  hnpul 

Tel«me1f  V  retpofit«  tonei 

Low  pow«f  CMOS,  S2mA  <®  12v 

D«tall«d  applkatlan  manual 

ProgrammabtB  COS  polarlfliet 

R«p«0ler  S  link  eourlny  tonei 

$i49.oo  *"?:s:s" 

CREATIVE  CONTROL  PRODUCTS 

Gnnd  JiRiCtlen.  CO  atSIMi 

{3031  43i.»40S 


CABLE  TV  CONVERTERS 

Why  Pay  A  Nigh  Monthly  Fee? 
Save$lOO*s  A  Year 


•  All  Jerrold,  Oak,  Hamtin,  Zenith, 
Scientific  Atlanta,  and  more. 

•  60  Day  Money  Back  Guarantee 

•  Shipment  within  24  hours 

•  Visa/MC  and  CO.D. 

WE  WILL  BEAT  ANYONE'S  PRICE 
No  Illinois  Orders  Accepted 

Purchaser  agrees  to  comply  w^th  atl  siaie  and 

federal  taws  regarding  prfvale  ownership  of  cable 

TV  efjufpment  Consyli  local  cable  operalof 


Electronic  Engineering 

P.O.  Box  337.  Barfington.  IL600tl 

FOfl  ORDERS  ONLY 

1-800-542-9425 

INFORMATION 

1-708-540-1106 


ClUCU  IS5  Oft  READER  SEHVICE  CARD 


CIRCL£  146  OH  READER  SERVtCE  CARO 


NO  TUNERS 

NORA  DIALS 

NOHES^ST0RS 

NO  COMPROMISE 

FIVE  EXCELLENT  REVIEWS  JUST 

DONT  HAPPEN  BY  CHANCE 
CALL  US  FOfl  A  FREE  CATALOa 


*SHivfl««lnOcl-77.  1WI 

^  CO.  Ok,  ItM 


Hv.W.FLit 


Uarcti7J,1i«« 


BILAL  COMPANY 

137  Manch«s(«r  Oriva 
Rorimtant,  Colofwki  SO&f  S 


CIRCL£  42  Oti  READER  SERVICE  CARD 


EVERY  ISSUE 
of  73 

on  microfiche  I 

The  entire  run  of  73  from  October,  1  960 
through  last  year  Is  avaifable. 

You  can  have  access  to  the  treasures  of 
73  without  several  hundred  pounds  of 
bulky  back  issues.  Our  24x  f  iche  have  98 
pages  each  and  will  fit  in  a  card  file  on 
your  desk. 

We  offer  a  battery  operated  hand  heW 
viewer  for  $75,  and  a  desk  model  for 
$220.  Libraries  have  these  readers. 

The  collection  of  over  600  microfiche,  is 
available  as  an  entire  set,  {no  partial  sets) 
for  $250  plus  $5  for  shipping  CUSA3, 
Annual  updates  available  for  $1 0. 

Your  full  satisfaction  is  guaranteed  or 
your  money  back.  Visa/MC  accepted. 

BUCKMASTER 
PUBLISHING 

••  Whitehall" 

Route  3,  Box  56 

Mineral,  Virginia  2311  7 

703-894-5777 
800-282-5628 


Townsend  Electronics 


RIG 
SAVER 


Allows  you  to 
safety  mount 
your  hand'held 
or  mobiie  radio 
where  you  can 
see  the  controls. 
Vinyl  coated  adapter 
plate  protects  your 
radio. 

SlimLineS24.95. 
Heavy  DutyS29.95 
+  $3.00  S  &  H. 
Adaptable  to  nearly 
any  vehicle  or 
station  use. 
Mounts  on  ANY 
Single  Itat  surface. 


1-800-338-1665 

P.O.  Box  415 
Piercelon,  IN  46562 


CB-TO-10  METERS 


We  specialize  in  CB  radio  modiffcatioo 
pians  and  hardware.  Frequency  and  FM 
conversion  kits,  repair  booi^s,  plans,  high- 
performance  accessories.  Thousands  of 
satisfied  customers  since  1976!  Catalog  S2. 


CBC  INTERNATIONAL 

LOU  FRANKLIN  K6NH  ~  Qwn^r 
P  O.  BOX  31500X.  PHOENIX.  A2  85046 


D  &  L  FABRICATION 

11     ^ 

^^dftj^i 

III  ^ 

^JiT.lfM  Antennas  by: 

nJ  ■ 

HAXRAO  INC.  and  AUSTIN  ANTENNA  LTD,  | 

WAXRAD  C-'ROME  COM  SERIES 

Wfi^seoQ^ 

S«ivivt3da  9<&i^t74MH2 

34.64 

msF-^im 

5«(Mir  1/2  wave  430-150  UH7  5di 

2e.De 

VBMM 

146/446  CKoi  Band  i««y^5dB 
MAXRW)  MOLUUI  COIL  SERIES 

31.95 

lill«.150 

S«  wvn  144-174  MHz  3dB  Economy  moM 

22.96 

Blft^l50 

Sn  vav«  3de  144-174  MHz  ll  tilidc 

28^ 

«WJF-*30 

SAcMTSeMffi  430^t50  MHz  5dS 

?4.40 

BMUF^430 

5ft  owsn  nave  43(M50  MH2  goa  bucn 
WOUMTS 

2S.7e 

M 

3/4'  body  mo^jnt  wftti  Doax  and  PL2S§ 

10.9S 

T 

tryrtX  lip  mount  with  otax  and  P12S9 

15.08 

G 

Chriime  magnet  moonl 

19.11 

m 

Cfirome  magnel  mounl  with  rubbef  boot 

20.50 

m 

Black  rnagnet  mounc 

20.99 

ftBQ 

Black  mBgnet  mount  with  rubbar  booi 
AUSTIN  AMTENWA  LTD. 

22.30 

SOOC 

144/44$  Dual  band 

29.^5 

Suborhan 

144/223/446  tri-band  base  Station 

69.9S 

Triplejter 

1 44/223/446  MHz 

1^00 

DFQftf 

144  MH2  Fibergtass  &a$e  sralion 

64.95 

440  MHz  Fitergiass  base  st^iion 

59^ 

Ant^nas  Fi«n  50MHz  tvough  1  3GH£  W«  suppo^  220  MHz 

PhOiwHoofs  Mondlf»ifoy|^TIurt«| 01:00 to 0§ 00PM CST 

CHef  urn  1^000^633^5160    Mamtfon  1-91:^77-476E 

QALFASRICATION.  P.O.  BOXfTM,  LEAWOOO,  KS 66106 

Sh^ppng  tjen,-  No  extra  Dfia«9&  tof  Ma$iercam,  Vaa.  Desco^- 

KENWOOD  TS-940 

SoftW3fQ  Enhianceiti#nl.  Kit 

-Tu[i#atal0  Memories,  allow  you  10  change  iho  frequency 

of  a  morrory  channel  In  Memory  Mod*  wilh  the  Main 
TLning  Knob  just  like  a  vfo.    The  nsw  frequency  or  the 

memorv  channel  can  easily  be  loaded  into  the  vfo. 

'Memory  Bank  Soteclion  is  logic  a!  J  y  pertorm&d  with  th« 
MHZ  UP  and  DOWN  keys  while  m  Memory  Mode, 

-Mairi  Tuning  Knob  KHz  Per  Revolution  ts  easily  set  lo 
It  2,  5,  or  10  kHz  to  suit  your  operating  style. 

-MicropKona  (Jp/E>own  keys  can  be  usad  to  thange 
rnernory  channeta  while  in  Meimorv  Mcda. 

Inft^lleij  fay  removinfl  chip  1C2  from  its  sockst  in  the 
Digital  A  Unit  and  replacing  widni  the  Giahl  Electronics 
ROM  chip.    (Late  mo^el  T5~340's  with  ssriBl  niimtter 
3G 60000  Brtd  ht^hef  have  no  ICZ  SOCkat.  thus  r^quirng 
desorfdefi^ng  of  IC2  and  soldering  9f  tiNifi  ROM  chipj 

TEN-TEC  PARAGON 

Software  Enhancement  Kit 

'Band  Registers  store  the  last  jsed  frequency,  mode, 

and  filter  for  nil  bonds  ISO  through  10  mflters. 

'10  Minute  Timer  rominds  you  to  ID  yoyf  station. 

'Single  Key  Sand  Selection  makes  QSY'ing  fast. 

'Main  Tynmg  Kntib  KHz  Per  Revolution  is  easriy  set  to 
1,  1.3,  1.7.  2.5,  or  5  kHz  to  syit  your  operating  style. 

'Dual  VFO  Offwais  and  Simult^neouA  Rx  and  Ti  offsets 
provides  flaxible  frequency  coniroL 

-Up  and  Oowi!  keys  are  s^ectal^f e  &eiw*en  i  mHz  arn) 
100kHz  Of  10  kHz  and  SfcHz, 

-Memory  Ohannef  number  ts  presorvad  for  later  a>ct:!ess. 

-Many  Other  Enhancements. 

-Easiy  Installs  in  1 0  minutes  with  no  %sMmhfa%. 

Both  kits  inclade  a  neiw  software  chip,  comptetc 
documents tiflfi,  and^  instalTationi  ins^ctto^s.   Specify 
desired  kit  and  sand  check  or  money  Ofdof  for  *7Z-00 
+  $3.00  snipping.'tiandEing  to: 

Giehl  Electronics 

P.O.  Bqx  19335,  Cincinnati.  Ohio4B21S 


CIRCLE  lei  ON  RiAOER  SERVICE  CARD 


ClRCi£  299  014  READER  SERVICE  CARO 


CIRCLE  2fl2  ON  READER  SERVICE  CARD 
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Number  14  on  your  Feedback  card 


ARTER  'N'BUY 


Turn  your  old  ham  and  computer  gear  into  cash  now,  Sure,  you  can  wait  for  a 
hamf^st  to  try  and  dump  it ^  but  you  know  you'li  get  a  far  mtDre  reaiistic  price  if  you  have 
1 1  o  u  t  whe  re  1 00 .000  acti  ve  h  am  pote  ntial  buyers  can  see  it  t  h  an  the  f sw  hu  ncf red  local 
liams  who  come  by  a  flea  marl<et  table.  Check  your  attic,  garage,  cellar  and  closet 
shelves  and  get  cash  for  your  ham  and  computer  gear  before  1t*s  loo  old  to  seH.  You 
know  yo  u 're  not  go i  ng  to  use  it  aga  in .  so  why  leave  it  Jor  your  wid  ow  to  throw  out?  That 
stuff  isn't  getling  any  younger! 

The  73  Ftea  Market,  Barter  'n'  Buy,  costs  you  peanuts  (almost)— comes  to  35c  a 
word  for  individual  (noncommercial)  ads  and  $1 .00  a  word  for  commercial  ads.  Don't 
plan  on  telling  a  long  story.  Use  abbreviations,  cram  It  in.  But  be  honest.  There  are 
plenty  of  hams  who  love  to  fk  things,  so  If  it  doesn't  work,  say  so. 

Make  your  tist,  count  the  words^  including  your  calJ^  address  and  phone  number. 
Include  a  check  or  your  credit  card  number  and  expiration.  If  youVe  placing  a 
commercial  ad,  include  an  additional  phone  number,  separate  from  your  ad. 

This  is  a  monthly  magazine,  not  a  daily  newspaper,  SD  figure  a  couple  months 
before  the  action  starts;  then  be  prepared.  If  you  get  too  many  calls,  you  priced  it  low. 
If  you  don't  gel  many  calls,  too  high . 

So  gel  busy.  Blow  the  dust  off.  check  everything  out,  make  sure  it  still  works  right 
and  maybe  you  can  help  make  a  ham  newcomer  or  retired  old  timer  happy  with  that 
fig  youVe  not  using  now.  Or  you  might  get  busy  on  your  computer  and  put  log  ether  a 
list  of  small  gear^parts  to  send  to  those  interested? 

Send  your  ads  and  payment  to  the  Barter  'n' Buy.  Donna  DiRusso,  Forest  Road. 
Hancock  NH  03449  and  get  set  for  the  phone  caifs. 


CHASSIS.  CABINET  KITS  SASE,  K3IWIC, 
B120  Harmony  Grove  Rd.,  Dover  PA 
17315.  BNB259 

FLAMEPROOF  SIGNALING  KEY,  USN  new, 

in  original  hermericaily  sealed  packing,  1955 
(simifaf  to  MS  17397).  S55.00  shipped  USA, 
east  of  IMississippi.  Joe  Jacobs,  60  Seaview 
Terrace,  Northpoh  NY  11768.  BH 6260 

CLA5SIRED  RADIO  Acfvertise  your  equip- 
ment FREE!  Pay  only  \i  you  s©H,  $15  max. 
Subscription.  Sl2/yr.  Published  twice  month- 
ly. Easy  to  read!  Ad  only  line:  1  (800)  553- 
9175.  POB  245,  JonesbefoGA  30237. 

QNB263 

HOME-BflEW  PROJECTS  lists  for  S.A.S.E, 
Kenneth  Haf>d.  P.O.  Box  708,  E^t  Hampton 
NY  11^37.  8^6264 

TRANSISTORS  RF  FOR  SALE!  Looking  for 
repair  stiops,  manufacturers  and  dealers. 
*MRF454.    MRF4S5   Series   TOSHmA, 
2SC2290.  £802679.  and  more.  CaJt  [aOOJ 
842-1489.  BNB265 

COMPLETE  HF  STATION  FOR  SALE  Ken^ 
wood  TS'940-AT,  SP-940,  MC-60A,  HS-5 
phones,  PC-1A,  LF-SOA,  YK  88-0.  SW-2000, 
r-10B,  IF-232C.  Heil  Boomset,  AJIiance  HD- 
73,  Amerilron  AL-80A,  ATR-15  tuner,  Hy- 
Gain  EKplori©r-1 4  beam  with  30/40M  option, 
PLUS  all  cabling.  OVER  $6000  new.  ONLY 
S3500  Don  Bledsoe  WB6LYr.  P.O.  8ok 
91299,  Long  Beach  CA  90814.  (213)  494- 
6765.  eNG2e6 

HAM  RADIO  REPAIR  CENTER.qyality  Mork^ 
man  ship  SoHd  state  or  tube,  all  make^  and 
models,  Also  repair  HF  amp!  I  fie  rs.  A-Z  Elec- 
tronic Repair,  3636  East,  Indian  School  Pd.. 
Pheonix  AZ  85018  (602) 956-3024. BNB2S7 

QSL  CARDS-  Look  good  wtlh  lop  quaHly 
printing.  Choose  standard  des^gna  or  fully 
customized  cards.  Better  cards  mean  more 
returns  to  you.  Free  brochure,  samptes. 
Stamps  appreciated.  Chester  QSLs,  Dept  A, 
310  Commercial,  Emporia  KS  66801,  or  FAX 
request  to  (31 6)  342-4705,  BNB434 

SUPERFAST  MORSE  CODE  Syp6REASV- 
Subliminal  cassette.  ?10.  LEARN  MORSE 
CODE  IN  1  HOUR.  Amazing  new  supereasy 
technique.  $10.  Both  $17  Moneyback  guar- 
antee. Ffeecata(og:  SASE  Bahr,  Dept  73-3, 
7320  Normandy.  Cedar  Rapids  fA  52402. 

BWB531 

ROSS'  $$$S  USED  July  SPECIALS:  AEA 
440  $46.90,  AD-1  $49  90,  PM-1  $69.90;  AT- 
LAS 220-CS  $129  90;  COLLfNS  30L-1 
S999  90,  CC'£  $89.90.  F-250  S300  00; 
DRAKE  UV-3  S579.90,  TR-7,NB,ECT 
$699.90;  ENCOM  HC-2000  $279,90.  HL^20U 
$60,00.  HEATHKIT  SA-5010  $49.00,  SB-630 


$129.90,  PS-23  $89.90;  KENWOOD  VFO^ 
230  $309. 90^  TS-830S  $7B9.90,  TS- 
940SWAT  S1SG5.90.  LOOKING  FOR  SOME- 
THING NOT  LISTED??  CALL  OR  SEND 
S.A.3.E.,  HAVE  OVER  185  USED  ITEMS  in 
Slock.  MENTION  AD.  PRICES  CASH.  FOB 
PRESTON  HOURS  TUESDAY-FRIDAY 
9:00  TO  6:00,  9100-2:00  P.M.  MONDAYS 
CLOSED  SATURDAY  &  SUNDAY.  ROSS 
DISTRIBUTING  COMPANY,  78  SOUTH 
STATE.  PRESTON  ID  63263.  {208)  852- 
0630.  eMB654 

WRITTEN  EXAMS  SUPEREASY,  Memory 
aids  trofr\  p&ychofogist/engineer  cut  study- 
time  50%.  NoH/ice,  Tech,  Gen;  $8  each.  Ad- 
vanced, Extra:  Si  2  each.  Morteybackgyaran- 
lee.  Bahr,  Dept  73  3,  7320  Normandy,  Cedar 
Rapids  k A  S2402 .  B  N  B69 1 

ROSS'  $S$S  NEW  Juty  (ONLY)  SPECIALS: 
LOOKING  FOR  THAT  HARD  TO  FIND 
ITEM??  KENWOOD  TM'24lA  $389.90.  TH- 
2eAT  S285CK),  TH-7SA  $399,00,  TM-631A 
$620.00,  TS-440SAT  S1209  90,  TS^SOSAT 
SI 609. 90,  TS-940S AT  $1,999.90,  TS-950SO 
$3329.90;  MFJ -207  $89.90,  94B$  104 .90/986 
$239.90, 1270B$129.90^  1278  $245.90. 1292 
$179.90;  NYE  VIKING  MB-V^A  $644  90, 
RFM-OOS  $244,90:  flOHN  HDSX-4a  $499.90. 
25G  S83  90;  TELEX  HYGAIN  CD'45  $229.90, 
ISBS  $233.90;  YAESU  FT-IOOOD  $3629.90. 
FT411E  $290.00,  FT-28/25  $272.90,  FT- 
690R  $634.90,  FT-757-GXll  $909,90;  ICOM 
226 A  $304.90,  24AT  $40$. 90,  229 H  390.00, 
2SA  $269  90;  3200  $469.99.  SEND  SA.S.E. 
FOR  USED  UST.  ALL  LT.O.  (LIMITED  TIME 
OFFERJ  LOOKING  FOR  SOMETHING  NOT 
LISTED??  CALL  OR  WRITE.  O^er  9039  ham- 
related  iteTns  in  stock  tor  immediate  ship- 
ment. Mention  ad  Prices  cash,  F.O.B.  PRE- 
STON. HOURS  TUESOAY"FR[DAY  9:00  TO 
B'QQ,  9;00-2:00  P.M.  MONDAYS.  CLOSED 
SATURDAY  &  SUNDAY.  ROSS  DISTRIBUT- 
ING COMPANY,  78  SOUTH  STATE,  PRES- 
TON ID  83263.  (208)  852-0830.         BN6709 

HAM  RADIO  REPAIR  Experienced,  re1  fable 
service,  nobert  Hall  Electronics,  1660  McKee 
Rd.,  Suite  A,  San  Jose  CA  951 16.  (408)  729- 
8200.  BN8751 

WANTED:  Ham  equipment  and  other  ptop' 
erty.  The  Radio  Club  of  Jtinior  High  School 
22  NYC,  Inc.  is  a  ncnpmflt  organization, 
granted  501  (C)(3)  status  by  the  IRS,  incorpo^ 
rated  witti  the  goal  of  using  the  theme  of  tiam 
radio  to  turtfier  and  enhance  the  education  of 
young  people  nationwide.  Your  property  do- 
nation or  financial  support  wouid  be  greatly 
appreciated  ind  acknowledged  with  a  receipt 
for  your  tax  deduct  I  We  contribution.  Please 
look  over  whatever  unwanted  equipment  you 
may  have,  and  ell  ys.  We  wilJ  pick  up  or  ar- 
range shipping.  You  will  receive  Ihe  lax  de- 
duction, but  mo^t  important,  the  privilege  of 


knowing  that  youf  gift  feally  made  a  difJsf- 
ence  in  the  education  and  upbringing  of  a 
child.  Meet  us  on  the  WB2JKJ  CLASSROOM 
NET,  1 1tM  UTC  on  7.238  MHz,  and  hope  to 
see  you  at  tha  SAGINAW  CONVENTION  in 
August,  Write  us  at:  TJie  RC  of  JHS  22  NYC. 
INC.,  P.O-  Box  1052.  New  York  NY  10002. 
Round  tiig  dock  HOTLINES:  Voice  (516) 
674-1072.  FAX  (516)  674-9600.        BNB762 

"HAMLOG^'  COMPUTER  PROGRAM  Full 
featuroB.  IB  modules.  Auto-logs,  7-band 
WAS/DXCC.  AppEe,  IBM,  CP/M,  KAYPRO. 
TANDY,  CHS  $24.95  73-KAl  AWH.  PQ  2015, 
Peabody  MA  01960.  BNQ775 

LAMBDA  AMATEUR  RADIO  CLUB  Interna- 
tional arnateur  radio  club  tor  gay  and  iesbian 
hams.  On-air  skeds,  montlily  newsletter,  and 
annual  gathering  at  Dayton.  (215)  978- 
LARC.  P.O.  BoK  24aiO.  Philadelphia  PA 
19130.  BNBS12 

INEXPEf^SIVE  HAM  RADIO  EQUiPMENT. 
Send  posiage  stamp  for  list.  Jim  Srady— 
WA4DSO.  3037  A^Jd^ey  Dr.,  Gaslonia  NC 
23054.  BNB890 

GBEAT  CIRCLE  MAP  custom  plotted  in  four 
colors,  centered  on  your  OTH.  22"  x  24", 
Countries  tdentifled  by  prefix.  Ptastic  Eamtnat- 
ed,  £35  ppd.  Vector  Control  Systems.  1655 
No,  Mountain,  Suite  104-45,  Upland  GA 
917&6  Tel,  [714)  985-6250.  BNB900 

COMPLETE  COLLINS  STATION  30S1. 
KWM2A  {clvi  DX  ENQiNEERING  speeich  pro- 
cesser),  515F2,  312B5.  WINGED.  US. 
$2,700.  VE2JS,  5637  Welling  Ave.,  Montreal. 
Quebec.  Canada  H4W  2C1.  (514)  482- 
65O0.  BNe9l3 

WANTED:  BUY  &  SELL  All  types  of  Electron 
Tubes.  Call  toll  free  1  (SOO)  421-9397  or  1 
(612)  429-9397.  C  &  N  Electronics,  Harold 
Bramstedt,  6104  Egg  Lake  Road.  Hugo  MN 
5503&.  BNB91S 

BATTERY  PACK  REBUILDING:  SEND 
YOUR  PACK/4SHR  SERVICE.  ICOM:  BP2/ 
BP3/eP22  SI 9.95.  BP5/eP&/BP23  $25.95. 
8P24/8P70S26.95,  BP7 $32.95.  KENWOOD 
PB21  $15.95,  PB21H/PB6  $22.95,  Pa25^26 
$24,95.  PB2/PB&  S29.95.  YAESU:  FNB9 
119.95,  FNB10/17  $23.95,  FNB11  S29.9S, 
FNB3/4^4A  $36.95.  STS:  AV7600  |27.95, 
ZEWITHrrANDY  LT  PACKS  $54.95  "U-DO-fT 
INSERTS  "  iCOM:  eP3/BP22  $16. 95.  B?5f& 
24/70 $21. 95.  KENWD:  PB21  312.95,PB21H 
$Te.95,  PB24^25/26  $19.95.  TEMPO/S 
S22.95.  YAESU:  FNB9  Sie.95,  FNB10/17 
$18.95,  FNB4/4A  $32,95.  AZDEN:  $19.95. 
■NEW  PACKS'^:  ICO^A  0P80  (BS  CHG) 
$32.95.  SANTEC:  142/1200  $22,95,  YAESU: 
FN B 2/500  $19.95.  FN 62/600  523.95,  FNB17 
$34.95,  FREE  CATALOG.  $3  00  Shipping/or- 
der, PA +6%,  VISA'M/C  +$2.00  CUNARD, 
R  D.6  80K  104,  Bedford,  PA  15522  (814) 
623^7000  BNB916 

COMMODORE  64  HAM  PHOGRAMS— 8 
disk  sides  over  200  Ham  programs  $13.95, 
S5C  stamp  gels  unusual  softwafe  catalog  of 
Utilities.  Games,  Adult  and  British  Disks. 
Heme-Spun  Software,  Box  10&4-BB,  E$tero 
FL  35928.  BNB917 

MICROWAVE  EXPERIMENTERS  X-band 
motiort  detector  transceivers  $29  95  eacti. 
These  units  are  designed  around  an  alpha 
Gun n  diode  module  wNoh  transmits  5  mW, 
9.47  to  10.7  GHz,  and  tias  a  receive  sensi^ 
tivity  of  -100  dBq.  Data  streets  included. 
Antique  buffs:  SASE  for  list  of  good  used  re- 
ceiving tubes  and  old  QST  mags  tor  sale^ 
Victor  Smith;  147-29  Hoover  Ave.,  Briarwood 
NY  1 1 435.  (71  &)  523^7059  (eves),     BNB945 

JUST  IMAGINE  your  own  beautiful  Blue 
Ridge  mouniaini  top  QTH— seiling  my  323- 
acre  Christmas  tree  farm— ajf  or  pari— trees 
optional.  KK4WW,  Floyd  VA,  (703)  7&3-3311 . 

BNB956 

CliSHCRAFTt  Barker  &  Williamson,  power 
supplies,  rotors,  baluns,  center  insulators. 
Cadder  line,  coax,  connectors,  surplus  tybes. 
ATKINSON  &  SMITH.  17  Lewis  St..  Eaton^ 
town  NJ  07724. 1  (SOO)  542-2447.     BNB957 

FREE  Ham  Gospel  Tracts,  SASE,  NSnT. 
5133  Gramercy,  Clifton  Hts.  PA  1901 B. 

BNB960 


PRINTED  CIRCUIT  BOARDS  for  projects  In 
73,  Ham  Radio,  QST,  ARRL  Hmctbook.  List 
SASE.  FAR  Circuits,  1i8N640  Field  Ct„  Dun- 
dee EL  60  n  8.  BNB966 

SATELLJTE  MONTHLY  AUOlO  COOES  1 

(900)  HOT-SHOT.  Intended  for  teeing  onfy. 
£3.50  per  call.  BNB976 

AZDEN  SERVICE  by  former  factory  techni- 
cian. NiCds  $36.95  plus  shipping.  Southern 
Technologies  Amateur  Radio,  Inc^  10715 
SW  190  St.  #9,  Miami  FL  33157.  (305)  ^Sa- 
3327.  BNB979 

COMMODORE  64  REPAIR  Fast  tjrn  around. 
Southern  Technologies  Amateur  Radio, 
10715  SW  190th  Street  ^,  Miami  FL  33t57. 
(305)  23&-'3327.  BNB9a2 

TRAVELI  HIGH  INCOME!  Radio  officers 
needed  for  shipboard  employment  K/tust 
have  FCC  Second  Class  Radiotelegraph  In 
cense  and  background  in  electronics.  Salary 
approxJrT>ately  S4,000  rnonlhly  to  start,  in- 
cluding vacation  plus  full  benefits,  Rae 
Echots,  W7FFF,  American  Radio  Associa- 
tion»  5700  Hainmonds  Ferry  Road^  Linthicum 
He  fgiits  MD  2 1 090,  BNB9B3 

IT'S  BACK  AMD  BIGGER  THAN  EVER:  THE 
HW^S  HANDBOOK-  Modifications  for  the 
Healii  HW  series  of  QflP  rigs.  A  must  for 
every  QRPef-  $7.95  plus  $1 .00  for  first  class 
postage,  or  DX  $14,95  air.  to  Michael  Bryce 
W9SVGE,  2225  Mayflower  NW,  Massillon 
OH  44647.  BNB9&4 

SEIZED  CARS,  trucks,  boats,  4whee3ers, 
motorhomes,  by  FBI,  tftS,  DEA.  Available 
your  area  now.  Call  1-805-602-7555  ext.  C- 

396a.  BNBsae 

COPIER  DOCTOR  A  practical  guide  to  the 
basic  principles  of  copier  repair.  Includes: 
troubleshooting  tips,  proven  service  tech- 
niques. $15.45.  Also:  access  to  toner,  devel- 
oper, and  copier  parts.  Coastal  Technfcal 
Products,  31 7  Leeds  Gate  Rd.,  Savannah  GA 
31406.  BNB991 

HELP  I  New  liam  needs  SBE-34  schematics/ 
manual.  Will  pay  mailing/copving  costs.  Bill 
DiMeo,  5235  Devon  SL,  Cocoa  FL  32927. 

BNB9^2 

VJDEOCIPHEFt  ll/Scanner/CabEe^Sateinte 
modificaljon  and  repair  books.  Catalog, 
$300.  TELECOOE,  P.O.  Box642S-PE,  Yuma 
A2  65366-6426.  BN  B994 

SOFTWARE:  mW,  COMMODORE  &  AP* 
PLE.  Hii-techavai]^t>le  only  heref  $2.00  each. 
$1 .00  for  catalog.  OFFShore  Software,  P.O. 
Sox  1 80242 ,  Mobile  AL  366 13.  8  N8996 

01  POLES  CUSTOM  MADE  for  your  frequen- 
cy. Catalog  $2.00.  Beacon  Hill  Antenna 
Works.  201  Coach  House  Drjve,  Madison  Wl 
53714.  8Ne996 

SURPLUS  Huge  quantittes.  Lowest  pHces  in 
America,  Catalogs,  $3.  Surplus  Traders.  Box 
276,  Alburg  VT 05440.  BN6997 

NEW  RADIO  BUFFS  SPECIALS:  AMERI- 
CA'S BEST:  TEN-TEC  OMNI-V  $1650  00. 
PARAGON  $1850. 00,  NEW  DELTA 
$1399.00,  ARGONAUT  OPP  $1199.00.  961 
POWER  SUPPLY  $219.00,  H6RCULES  II 
$1190.00.  TITAN  $2635.00,  AUTO  TUNER 
$89&.0O;  JAPAM  RADIO  CO.  JRC  135HP 
$2499.00,  JRC  135  STANDARD  $1599.00. 
MRD  525  $999  00,  NRD  535  $1599,00;  ASK 
FOR  PRCE  ON  ALL  ACCESSORIES,  WE 
ALSO  CARRY  ICOM,  WIFJ,  B&W,  AMECO, 
COMET,  KLM/MIRAGE,  SPI-RO,  SANGEAW, 
AOR  SCANNERS,  and  many  more  amateur 
items.  CALL  HENRY  N4eDa  at  RADIO 
BUFFS  AMATEUR  RADIO  SALES>  or  wrtta: 
4400  HIGHWAY  19A.  MOUNT  DORA  PL 
32757.  TEL.  1  (BOO)  82Q-6433;  AFTER 
HOURS.  FAX  1  (904)  569-5576.  OUR 
STORE  HOURS  ARE:  MON  thru  FRI.  1 0  A.M. 
till  5  P.M.  EST.  BNB998 

TOUCH  TONE  DECODER:  Decodes  DTMF 
tones  from  audio  source  (tape,  phone,  radb). 
Displays  numbers  on  LCD  dispEay,  60-n um- 
ber memory.  $149.00  ppd.  U.S.A.  SURVEIL- 
LANCE catatog.  $5.00  EMCOM.  10  Howard 
SI,.  SuffafoNY  14206.(716)652-3711. 

8NB9g9 
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ECTORrlNDER 


EERO-IN 
THE    SIGNAL 


\ 


HAND-HELD 

PHASE    SENSE 

ANTENNAS  FOR 

VHF  DIRECTION 

FINDING*  USES 

ANY  FM  XCVR, 

COMPASS  GIVES 

DIRECTION, 
ARMS  FOLD  FOR 
STORAGE,  TYPE 
VP-14  2  COVERS 
BOTH  2-MTRS  h 
2  2  0MH2.   OTHER 
MODELS  AVAILABLE. 
WRITE  OR  CALL  FOR 
MORE  INFO, 
&  "TYPE  VF-i42 

?129,95   619- 

RADJO  ENGINEERS     565-1319 


53.50    SHIPPING 
CA-    ADD    TAX) 


3941  MT.  BRUMDAGE  AVE. 
SAN  DtEGO  CA.92m 


DISCOVER  LOW  PRICES 

PL-3»9  NJckBl-TflflanK  VSA  4l(r  41.  or  tl  $/3S 

l>L-a4BiGo1tHeflon,USA  il.«*a.  twtMHS 
H  Connvctor  lor  9fll  3 .  4Qafr.  CQ^IbkI  »3  J  i 

SQH  |iDltrtu,1JQniti  ijlIhA  3B13,  bul  l»«ti«<|  41^ 

CO-Ften^  Niwl  F1«](lblv  ^'^WVf^,  kiw  lou 
lorcrinh-Ut  l(»*ei'.  roliTonii  Hf -UHF  H^ 
C0-Aa4DC  UM  ftSH  3oNd ,  Typ«  II A  Covar  33^^ 
RQ-KX  9^^  8nSd ,  FTsmJum  Quiil .  Ifif  > 

RQ-2l3IMlll-Typ»Pt*jT(*.CMi£  34i:  /^ 

304  Qhm^lyi  LadderrLirw  I^C 

454  Ohm  P^y  LwidiF-Llin*  13c  ^ 

30*  Ohpi  Ms«V¥  Twifl  13t 

T2  Ohm  Supttr  Twin  2ft^\      \^^' 

jrl4  An|«nifuWlnBo 

SilBpriH»an 
IDObrwir.  > 


111 


BALUFfS     ^ 

CufrenMifpe 

UntquiM  Sp«crH{;tti&ns 

t*  modili  lar  tvety  appNcition 
SupwriixOonftrucEFDfl. 

BI'aK1:12KW'0iF«nl-Balurv'  I1T.95 

B4^1  .SK  4:1  Lew  hJH  1 -5K  80^1  ON  51 9.95 

¥1  ^K  Gumnt-tYpe  Beam  Bal  un  1 : 1  4KW  tl4.9S 

Riinate Galun  11  Qpflnwlre in uen Cument^lun  920.95 


;804)  484-01 40 


CIRCLE  76  ON  DEADER  SERVICE  CARD 


Free  90  page  Discount  Catalog.  E^i-erything  for  wire  antennfts, 
cctnneclor^^  coax^  AElow  4  *  6  weefcs  for  Bulk  mail  delivery  of 
Catalog  or  s«nd  S2  fm  citalog  by  Priority  Mdil.  Mention  ad  tor 
Ihese  prices.  Prices  are  *u bject  to  change,  ADD  SH  IP  PlU  G  ^  Cal  I 
for  COD,  tflM  *  MC  welcome.  Give  card  if,  exp,  date,  signature, 
VA  residents  add  ASMi  Sales  tax.  Sue  ad  in  057 and  CQ. 

Dealer  iNOupntES  ^nvjteei 
Bom  6159  •  Portsmouth,  VA  23703 


CIRCLE  ISO  ON  READER  SERVICE  CARD 


NEW  CATALOG 
H   ...WITH  PRICESI 

>  Bia  92 oaae 8Pixir Fonnat 


Communications  Receivers 
I  Portable  Receivers 

Scanners 
y  Amateur  HF  Transceivers 

VHF-UHF  Transceivers 
'  NTs  and  Mobiles 

•  Amateur  and  SWL  Antennas 

•  Accessories  and  Parts 
-^  RTTY  and  FAX  Equipment 

Books  and  Manuals 


Send 
$lto 


Universal  Radio 

1 280  Aida  Drive  Dept.  73 
Reynoldsburg,  OH  43063 

Tel.  614  866-4267 


American  Heart 
Association 


Contact  Advertisers  Easily 
Use  your  Reader  Service  Card 


■COM  "  R7000  Sweeping  1300  Channels/Min 


DELTACOM  M^''  1  -04  gives  you  a  custom  interface  and  optimized  software  that  wii!  rrot  just  control  but 
wilJ  maximiie  tlie  potential  of  your  R7000.  Spectrum  liog  at  speeds  in  excess  of  1300  channeis/min.  wliile 
auEomatjcaily  generatmg  a  histogram  ot  frequency /activity.  Advanced  priority  channel  monitoring  and 
program  control,  iDy  channel,  ot  remote  tape  recorders  during  scanning.  Here  are  a  few  (there  are  many  more) 
examples  of  the  advanced  features  DELTACOMM  has  to  offer: 


*  BircliB  log  d  gn  ng  1  requency  sea  r  ch  a  ulonnati  cal  ly 
chflraderrjes  yoyr  RVCiOO.  Then  Jt>c5<s  pur  Ihose 
frequeflcies 

»  Auto  histogram  and  scan  file  creation  during 
spectrum  109. 

*  Scan  \i\^  channel  tock-fiul  tea!yfe  allows  scan- 
ning abound  channels  without  removing  [n,a1 
fTe^uency  fr^Din  ddJa&ase 

■  Resume  scan  ano  msKtmum  monifor  values 
unique  on  each  channef  scannEKJ. 

*  Each  l-requei^cy  within  a  scan  tila  has  an  area 
(40  utiaracters  wide)  tor  channel  intdrmatrdn 


$2  9  9 1  ^  ci  Exi .  I  nte  r  face  &  Com  ponents  for  Ca  bl  i  ng . 

Check,  MO.  VISA  or  MASTER 

___         Accepted  -  S4  for  S&H 
^B     (Wl  Res.  Add  5%  Sales  Tax) 


•  Auto  (requ^ency  deiectton  and  storage  during 
searct^  and  speclrum  log 

•  User  friendly  msialiation  program  reduces  need 
for  DOS  knowledge  ;  .  ^  ^ 

■  Full  support  of  serial  ports  COM1-C0il4. 

•  On  ^reen  HELP  reduces  need  lo  ret^r  lo  user 
manual 

•  PieOUlREtViENTS  M3-DOS  microcompMter  with 
minimum  51 3K  rriennoTy  DELTACOMMs  per- 
lormance  is  proporlior>al  lo  baud  rate  setting, 
sEyte  of  display  card  and  type  at  compute;  used. 


DELTA  RESEARCH 

PO  Ba>j  13677  -  Wauwatosa,  Wl  53213 
FAX  or  Phone  Weekdays  (414)  353^4567 


CIRCLE  211 G  ON  READER  SERVICE  CARD 


ICOM  BATTERY  INSERTS 

BP-2                  7.2v 

SOOinah 

$14.00 

BP-3                  8.4¥ 

ZTOinah 

$15,00 

BP-5             laev 

500mah 

$2t.00 

BP-7                13^ 

SOOrTiBh 

$23.00 

BP-e                 8.4v 

aODmah 

$21.00 

BP-22                8.4v 

270mab 

$22.00 

KENWOOD  BATTERY  INSERTS 

PB-21                7.2v 

200mah 

$12.00 

i 

PB-21H            7.2v 

600m&h 

$15.00 

L 

PB24  Tabs       9,6v 

GOOmah 

$15.00 

1 

PB-25/26          8.4V 

SOOmah 

$18.00 

1 

1 

VAESU  BATTERY  INSERTS        | 

1 

FNB-3/3A               10,8v 

SOOiTiaJi 

$2a.D0 

FNB-4MA                  l£v 

500mah 

$27,50 

FNB1Q                     7.£v 

eoOmah 

$15.00 

FNei1                       12v 

eOOmah 

$30  00 

FNBig                      1£v 

5CK3mah 

$30.00 

FNB-17                    7,2v 

600  mah 

$18.00 

MORE  BATTERY  INSERTS 

Tempo  SI  Earty 

270fnah 

$19.95 

Tempo  S^4/5  Late 

SOOmah 

$21,00 

Standard  BP-1 

270mah 

$19JS 

Tan-T©c  BP1 

SOOmah 

$19.9S 

San^Tec  #1 42#1 44Tab$ 

60Qmah 

$22,00 

Azden  300  Tabs 

eOOmah 

$15.00 

Bearcat 

600mah 

$20.00 

R&gency  MT1000  Tabs 

600mah 

$16,00 

ICOM  PACKS  2/4SAT  &  24AT         1 

BP-e3S                     7.2  V 

750m  ati 

$3800 

I 

BP^4                      7.2  V 

lOOOmati 

$50.00 

BP-QSs                     1Sv 

SOOmah 

$60.00 

B 

1— 

•Add  $3.00  Shipping 

FREE  Catalogue 

TNR  The  Battery  Store 

279  Douglas  Ave.,  Suite  1112 
Altamonte  Springs,  FL  32714 

1-800-346-0601 


CIRCLE  62  ON  READER  SERVtCECARD 


Pfofessjoiially  written  f*oftw*tfe  by  WATRAI 

QUICKYAGI  n *40.00 

*Aliio  optimize]"  nchieves  optin-iniii  i^iiin, 

F/li  iiTul  1i;tfn;lwidlli  in  t>nLM>pt.n-iiiion.    •Auto 

jind  inLLiiitid  design  nifjtk's.    *1  -  \2  dements 

to  iCXJ  \x\\\£.  •l'':istest  ^inaly^er  aviiHiibJL': 

ailcubitt??  gain,  F/Ii,   anti  iinj^Ldiinccs  in 

sccf  Jntis  ( insta ntiy  \v/  t*<hpn(X% ) ,    •High  speed 

E"i.  ^  A?.,  polar  f>lots  w/  f-)eimivvi<Jrli.    •  Easiest 

to  ust^  o\  isll  y;igi  nuxli^lini^  pro^iiinis. 

•Acciiriicy  ftekl  te.sted  ^  verifictE, 

•Kt?q.  ^iyk  ik  HL^rculfS,  CGA,  EGA.  or  VGA. 

AUTOLOG  PLUS '^25.00 

•  Four  f>r(,.>gr[Lm[ii;ai"jlc  ijn-:^rreen  rime  ^one 
docks,    •E\>p-Lip  cakndjr.    *DXCC  I>bit.so 

\v/  t>eam  headings,    •l-^rinrs  QSL  I'epons  and 
itiLtilin^  lal^cis,    •Sprcad.slieet  style  tkitu  entry. 

•  Scrolling  log  tlispfay,    •IFtH  keys  lor  t'uM 
pix?|>,r;Linm:]l"3Ee  auto  entries.    *AuUi  tracking 
ci.'ll  w.'"'  son  option.    •Nf.Jtepad  ITEe  w4rh  auro 

tlaic  le  I  Hinder    *.Am(o  calt  search.    •Aulo 

Cf  JLcntry  enny     ^QSL  uaeiiin^.    •On  screen 

liclp.    •Seaith/modity  all  files.    •'r<x>  niuny 

teaiurc.sio  lisr  :i]l,    •\l&.\.  256k. 

AUTOLOG  PLUS  n...H5.00 

^imie  as  Antolog  Plus  w/  fiilly  integrated  CW 
keyei.    •Loack'<.t  with  auto  leal Lires.    •Easy 

no-liasslc  t>penition.    *  Macro  keys. 
•y  piogramniahle  Ix  iHilIers.    *5-40  wpm. 

•  RS-252  CO  T.x  l<ey  intcrllice  ind.    "Keti 

pmilcr  tiiiver  i^t  5f>0k. 

Buy  any  2  programs  and  save 
$10.00  ofif  total  price. 

For  POXr/AT  and  Compatil>le. 

S.2^"  &  3.^"  rloppies.  Add  ^.ItK)  ifcsutsitk-  US. 

and  Caniida,  )^  ordei^  add  S.S^^'Sf  stare  tax. 

CALL  SIGN  REQUIKED  W/  OKDER, 

RAI  ENTERPRISES,  4S08  N.48tli  Dr. 
Phoenix,  AZ  85031  USA 
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Ham  SATS 


Number  1 S  on  your  feedback  card 


Andy  MacAftister  WA5ZfB 
147i4  Knightsway  DrivQ 
Houston  rX  770S3 


A  Mission  of  Firsts 

The  Shuttle  Amateur  Radio  Experi- 
ment (SAREX)  on  the  STS-37  Afiantis 
mission  was  a  succesSn  in  spite  of  a 
broken  wire  precluding  two-way  packet 
and  slow-scan  television  (SSTV)  con- 
tacts with  the  crew.  SAREX  is  a  joint 
effort  of  NASA,  the  ARRL,  AMSAT  and 
the  Johnson  Space  Center  Amateur 
Radio  Club^ 

On  April  5  of  this  year,  the  first  alt- 
ham  crew  went  to  orbit  with  the  Gam* 
ma-Ray  Observatory  (GRO),  experi- 
mental "scooters"  to  be  evaluated  for 
future  space-station  use,  and  the  most 
ambitious  SAREX  experiment  to  date. 
Amateur  radio  has  two  reasons  to  be 
included  on  shuttEe  flights.  The  first  is 
to  encourage  public  participation  in  the 
space  program,  and  the  second  is  to 
support  educational  opportunities 
derived  from  the  voice  and  digitaJ  corrv 
muni  cations  from  space. 

The  crew  included  pilot  Ken 
Cameron  KB5AWP,  commander  Steve 
Nagel  NSRAW,  mission  specialist  Jer- 
ry Ross  NSSCWp  mission  specialist 
Linda  God^vin  N5RAX,  and  mission 
specialist  Jay  Apt  N5QWL.  Ken,  li- 
censed since  19S4  before  coming  to 
NASA,  brought  an  enthusiasm  to  the 
SAREX  program  that  was  quickly 
shared  by  the  other  members  of  the 
STS-37  mission.  Starting  with  Jay,  the 
crew  members  took  and  passed  their 
Technician -el  ass  tests.  Linda  became 
the  first  female  ham  in  space. 

Equipment  Co r^figu ration 

The  ham  gear  on  the  AtiantfS  for 
STS-37  included  an  impressive  array 
of  equipment,  such  as  a  Motoroia  2 
meter  hand-held  transceiver,  video 
and  audio  recorders,  headset,  color 
camera  and  monitor,  fast-scan  TV 
(FSTV)  module,  stow-scan  TV  (SSTV) 
scan  converter^  computer  with  tracking 
and  packet  software,  packet  module, 
window-mounted  antenna  system,  and 
all  the  necessary  cables  to  connect  it 
together. 

Amateur  FSTV  had  never  before 
been  tried  in  space.  This  was  a  first, 
and  it  worked.  The  receive  converter 
used  by  the  crew  measured  only  a  few 
inches  on  a  side.  It  connected  to  a 
Panasonic  display  and  recorder  unit, 
and  to  a  small  L-shaped  antenna  that 
was  a  part  of  the  2  meter  loop  antenna 
mounted  with  Velcro  in  one  of  the  shut- 
tle's liight-deck  windows. 

Some  of  the  items  in  the  equipment 
list  had  not  been  previously  quatified 
for  use  on  the  shuttle.  The  Panasonic 
portable  TVA/CR  was  one  example.  It 
resembles  a  tap*top  computer  with  a 
flip-up  Video  display  and  a  VCR  where 
a  computer's  keyboard  would  reside. 
The  case  is  plastic,  and  considered  in- 


Amateur  Radio  Via  Satellite 


flammable.  To  qualify  for  flight,  it  was 
coated  with  a  special  foil  and  painted. 
The  liquid-cry  Stat  display  was  tested  to 
ensure  that  it  would  r^ot  shatter  or 
come  apart  when  hit  with  weights 
dropped  from  specific  heights.  It 
passed,  and  will  likely  be  used  on  fu- 
ture flights. 

The  shuttle's  ham  antenna  system 
acts  like  an  outside- mounted  quarter- 
wave  whip,  even  though  it  is  a  shielded 
loop  installed  inside  the  shuttle.  As 
with  a  whip  antenna  mounted  on  a 
large  vehicle i  there  ere  signal  nuHs  to 
contend  with.  If  an  automobile  were 
placed  in  orbit  with  a  roof -mounted  an- 
tenna, reception  from  stations  "under*' 
the  car  would  be  poor.  This  occurs  of- 
ten with  the  shuttle  whose  orientation, 
with  respect  to  stations  on  the  earth,  is 
constantly  changing. 

The  packet  system  used  on  STS-37 
was  the  same  as  that  on  the  STS-35 
flight.  Several  stations  heard  the  bea- 
con transmissions  on  t45. 51  MHz  from 
the  Atfantis ,  but  due  to  the  broken  wire 
in  the  cable  between  the  scan  convert- 
er and  the  radio,  no  audio  from  the 


Photo  A.  S 15-37  Atlantfs  heads  for  space  with  an  alt-ham  crew. 


Photo  B.  Gi{  Carman  WA5NOM  and  students  from  the  dear  Lake  independent  School  District  communicate  with  the 
astronauts  of  STS-37. 


radio  got  to  the  other  equipment.  Lou 
McFaddin  W50ID  inspected  the  cable 
after  the  mission,  found  the  problem^  and 
began  repairs.  The  connection  behind 
the  plug  to  the  scan  converter  appar- 
ently was  flexed  one  too  many  times. 
The  assembly  wilt  be  potted  and  stiff- 
ened before  it  is  used  again,  even  though 
it  had  worked  without  problems  on  the 
previous  flight  and  during  many  tests. 
The  SSTV  system  also  suffered  from 
the  broken  wire^  but  even  though  pic- 
tures could  not  be  uplinked  to  the  shut- 
tle via  slow-scan,  they  could  be  sent  to 
the  ground.  Many  hams  monitored  the 
pictures  sent  from  the  shuttle  via  the 
heavily-modified  ROBOT  scan  con- 
verter and  2  meter  transceiver.  On  the 
third  day  of  the  mission,  Ken  KB6AWP 
configured  the  system  to  send  "frame- 
grabbed"  pictures  of  the  extra-vehicu- 


lar activity  (EVA)  of  Jay  N5QWL  and 
Jerry  N5SCW  working  on  the  GRO 
high-gain  antenna. 

S|:^ce-Bound  "Real''  TV 

Earth-to-space  frequencies  on  70 
cm  are  limited  to  only  3  MHz ►  For  the 
flight  of  STS-37,  several  stations  were 
given  permission  by  the  FCC  to  send 
normal  (at  least  6  MHz  wide)  TV  to 
the  shuttle.  Jim  Steffen  KC6A  was  the 
first  to  have  his  transmission  received 
on  the  shuttle.  While  SSTV  had  been 
used  for  uplink  experiments  years  ago 
on  a  shuttle  mission  with  Tony  England 
W0ORE,  this  was  the  first  time  for 
wideband  fast-scan  TV,  With  14  kW 
effective  radiated  power,  Jim's  pic- 
tures came  through  very  well  through- 
out  most  of  the  pass. 

Andy  Bachler  rsl9AB  sent  a  video  of 
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the  shuttle's  launch  up  to  space  allow- 
ing the  crew  to  see  their  own  liftoff  via 
the  Amateur  FSTV  link  while  still  in  or- 
bit. This  was  another  first.  Others,  in- 
cluding the  Marshall  Amateur  Radio 
Club  (WA4NZD)  and  the  Goddard 
Space  Flight  Center  Amateur  Radio 
Club  (WA3NAN  transmitting  via  a  40 
fool  dish  at  the  US  Naval  Academy  at 
Annapolis,  Maryland,  manned  by  Bob 
WB4APR),  successfully  sent  video  to 
the  shuttle.  For  terrestrial  ATV  activity, 
large  antennas  are  used  on  both  ends 
of  long-distance  contacts.  With  only 
the  equivalent  of  a  small  whip  antenna 
on  the  shuttle,  the  sending  station  on 
the  ground  needed  to  overcome  the 
limitations  of  the  shuttle's  antenna  as 
well  as  the  distance  penalty.  Antennas 
planned  for  the  space  station  later  this 
decade  should  be  better. 

Continued  on  page  75 


Azden 

Service 

Center 


Is  YourA^d^fl  Noi 
Operaiing  PfoperJy?? 
Does  U  Turn  Off  When 
nShoultfTurnOn?? 
It  Yqy  Have  Any  PjroDlem 
Wilfi  YourAzd^n  Transceiver 
S^nd  It  To  The  Specislkis 
At  The  Afden  Service  Center 
Qylclc  Turn  Around!* 


Hourly  Rate:  $35:00 
Your  Problem  Is  Our  Solution, 

Amateur  Wholesale  Electronics 
1040  Industrial  Dr. 
P.O.  Box  224 
Watkinsville,  GA  30677 

We  Accept:  VISA,  Mastercard. 
Personal  Checks  And  Send  CO.D, 


W 
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here's  the  Beam? 


UDotenuive  DX  Gmie  AOJcnots  for  ^  rfciru  10 
•  Eniiy  hadda  •  la!iitn  fms  *  Fi^«d  or  FonaMe  « 

hhiJcE  IB  [hii  ptOkKi  YMCult  t*e  tL  uJ  V^r 
nci^twjfl  {4fl'|  titkfl.  Bvt  it  Wi^fLi  DX  tunas'; 
uy-A^y.   H«i  ithMH  «  lo*v  pfv^ftk  :^-]0  3Gt1n 

lAJt  mity  fiE  ill*  p.vt*lK"Ni4-  Pnc*J  SNt*  S99. 

I afipi.-L  li  A  fi  ten  lias  Wcs  t 

?-os  nmi-K.  rr.'.vo.  it  nw^    J  HOI )  373-84  2? 


CIRCLE  90  ON  READER  SERVICE  CARD 


t7S  9S  *  S.OO  ■hippHno.fiAndll'ng 


•  lUbr*  Oam^Vary  Effioeni 

*  Ru^gvd  C0nstrMCtto><vT«5tiH;J  ar  Sta 
'  Sfi3f  MoufiiJng  lo  Tow^r  or  Mftsi 

«  EKiindflfJ  Double  Zflpp  B4"  @  144 

■  Broadband  -  Tunes  Oulsifl*  Band! 

♦  SO'239  Feed  -  V^ry  Lo*  LOSS 
-  Sca>nigss  Elements 

and  Hardware 

■  All  New  Innovaliva  Design 

*  Cu&lqmars  ftapotl  Very  PosiUvfl 


1 44  -  £30 

440  Whi 
Models 


Qrffer  Direct  l-fi00-B74.28S0 

VISA^MC  OK  No  Eyira  Cnargt 

BflOADCAST TECHNICAL  SERVICES 

1 1  Walnm  St,  Mars/itif  M.  MA  02O5O 
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60dB  dJ splay  dynamic  range 

40de  spurious  r election 

60  uv  sensit,  ±2dB  flatness 

1  KVDC.  1 V  @  1 00  MHz  max  input 

as  isolated  t?y  lOpF 

±7%hor  frequency  linearity 


»7  SPECTRUM  PROBE 


converts  your  scope  into  a 

100MHz  spectrum  analyzer 


$249 


dealert  wanted 


30  Day  refund  VISA/MC 

Specifications  S  app^  ideas 

Smith  Design  1324  Harris 

Dresher,  PA  19025  (215)  643-6340 


'39/1000 


pILfi  S3  75  ^W^piTtQ  ^n  u  S 


7^  RAISED  PRINTED?^ 

BEAUmUL,  GLOSSY  INK! 


I 


Thought  yo^J  couldn  t  aftorci  really  good  QSLs^  These 
high  quality  BAISED  PFIfNTED  cards  can  be  in  youi 
hands  for  only  4e  eachi  Your  chofce  ol  4  colors  ot  67 
lb.  tirjstal  stock  Gray,  Yellow,  Blue.  Ivary  Weprini  in 
blue  ink  in  the  fnrrnai  shown.  If  you  don't  want  the 
state  outline,  we  can  remove  it  and  riiake  the  callsign 
larger  to  balance  the  carrf  NO  EXTRA  CHARGE  for 
ARflLfogo.orejttr a  wording  it  we  have  the  room  Ordnr 
with  confidence,  these  are  the  best  vafue  in  Hii  r. 
RadfO  today'  Youi  satistaction  is  guaranteed  Semi 
your  check  at  call  us  if  v^mj  have  h^sterCar dF  or  Visa 
Weed  a  custom  canP  Call  0181 443'7?ST 


<N6HBD 


Lib  WMJIi+«*  C-tfl^R 


OENNtS 

WASQMM 

NETWORK 

QSL  CURDS 

P 0  Bax  J32U0  A iex,^otim.  lA  ? U f 5-3200  -pl&i  44 J  7?$\       ' 
I  m  fAK  war  afd&smiSm  445-9940  ■ 

CtHCLi  44  ON  READER  SERVICE  CARD 


I  ^  ll^lTT^ 


■^-  [|fc  n «» 


199t  CALL  DIRECTORY 
(On  Microfiche) 

Call  Directory  __,..,. 

Name  Index  , 

Geographic  Index .... 

All  three  — $25 
Shipptng  per  order  $3 

BUCKMASTER  PUBUSHING 

Mmerai.  Virginia  23  VI 7 
703:894-5777         800:282-5628 


CJRCLE  7  ON  READER  SERVICE  CARt> 


Say  you  saw  it  in  73! 


VHF  UHF  MICROWAVE  PRODUCTS  FOR  ATV 

ATV   LINEAR   POWER   AMPLIFIERS  — 
PREAMPS^VIDEO  SAMPLER: 

P.A.  Bricks  or^  P.C  Boards  S25.00  lo  S15D  00 
Power  Amplifiers  2  meters  Itiru  1 .2  GHz  (23cm) 
Outputs  1  SW  7W  20W  35W  60W  $65  to  Si  79 

ATV  Samplers  (video)  Use  witti  video  rnonitor 
and  scope.  Uses  'N"  connectors.  Can  be 
used  thiru  1.2GHz.  with  very  low  loss.  A  meter 
is  included  which  gives  a  relative  output  fevel. 
This  unit  beats  an  on  the  air  report,  Three  mod- 
els to  choose  from. 

$49.00  $60.00  S68.00 

PREAMPS  especially  designed  for  low  noise  and 

moderate  gain  144MH^  lhr\i2.4GHi. 
All  prc»dycts  are  warranted.  See  our  flyer  by 
catling  or  wTiting  for  a  C^y^ 
2  mtr.  PA  &  preamp.  Kits  availaJ^le.  S25  to  Sii5 
PA  outputs  up  to  60  watts  witti  Vj  watt  mput 
ATV  IhiTEBDIGITAL  FILTERS  43925  910  25  OTHERS 


210  Utica  Street 


(716)  692^5451  'Tonawanda,  NY  14150 
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PktGOLD  MultlMode 

PK232.  PK88  0wfiersl! 
1         Your  upgrade  is  here. 


Features:  Direct  Maildrop  support.  Bmary 
Rte  transters.  Conference  bridge.  Continuous 
mortUorinq  even  wtiile  connected,  DOS  s;hell, 
AdvanceoScroll  back.  Cut  and  paste  editor,  and 
more.  Simpty  the  best  program  tor  PKSS  PK232. 
Online  command 
and  mode  help. 


^  NetView 

I 


% 


♦  TNC  Status  Info 


hii<   w^vl    M44«iM«ilH    ^^Ik^OluL 
■I  i^  ■  Jl  H  p 


^  Function  key  Line 


AMTOR 

FK232    owners, 

Amtor  has  never 

been  so  easy  to 

use.  On  screen 

you  see  whether 

you  are  sender  or 

receiver,  RQ  or  traffic,  FEC.  SELFEC,  AHQIIsten, 

etc^  If  you  have  a  PK88.  anci  upgrade  to  the 

PK232.  you'll  find  AMTOR  operation  as  easy  as 

Packet  us jnq  our  "quick  connects"  system  and 

other  operating  fools.  The  best  program  for 

Baydot>  Morse,  Navtex,  TDM.  Ascii  and  SIAM. 

th«  AEA  Signal  Analysis  mode. 

Read  the  AEA  advertisement     Many 

superior  programs  have  been  written  for  Host 
Mode'  Know  what  program  they're  talking 
about?  If  you  guessed  PKtGOLD,  you're  righlT 

Ordertnq;     Price:  SSS.aS  ICA  add  Tax)  plus 
S5  SAH.    fnterFlex  Systems  besign  Corp., 
P,0,  Box  6418,  taguna  NigueJ,  CA  92607^6418 
(714)  496-6639  VtSA  MasterCard  welcome. 
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REPEATER  LINK  CONTROLLER 


LINK  COMM  RLC-6 

ALLOWS  3  HUB  OB  CHAIN  LiNKS 

CAN  BE  INTERFACED  TOftJlOST  REPEATER 

CONTROLLERS 

DIRECT  CONNECTION  TO  £-COMM  S/6 

REPEATER  CONTROLLERS 

HALf  OR  fULL  DUPLEX  LINK 

REQUIRES  ONLY  3  LOGIC  LINES  FOR  CONTROL 


L 


rJ       ONLY  $149.95 


LED  DiSPLAV  BOARD 
S-COM  CABLE  . 


£9,95 


LtNK  COMM 
PC  BOX  ID71  •  BOZEMAN.  MT  59771 

{4[>S)  5a7-4aa5 


CIACLE  47  ON  READER  SERVICE  CARD 


SCARED  OF  THE  CODE? 


IT'S  A  SHAP  WITH  THE  ELEGANTLY  SIMPLE 
MORSE  TtlTOR  ADVANCED  EDITION  FOU 
QEGWNERS  TO  EXPERTS— AND  BEYOND 

lloc9«  Code  teactiing  software  from  GGTE  is  the 
most  populir  Jn  Xht  world— and  for  good  reasoni. 
You'll  learn  quickest  witli  the  mosl  modern  leaching 
meir^ods— Including  Fam&wOTth  or  itandird  code, 
on-scree'H  f  lashcards,  random  charACters,  words  and 
billions  ot  con  v  e  rsai  i  ons  guaranteed  to  co  n  t  a  in  eve  ry 
re<^utred  cha racier  every  time— rn  12  easy  lessons. 

Sneak  thtrough  t^othersome  plateaui'  tn  one  tenth  of 
a  word  per  minute  steps.  Or,  create  your  own  drills 
and  play  them^  print  them  and  save  them  to  disk. 
Import,  analyze  and  convert  text  to  code  for  addition- 
al drills. 

Gel  ttie  software  the  ARR:L  sells  and  uses  to  create 
their  practlice  and  lest  tapes.  Morse  Tutor  Advanced 
Edflk^n  rs  approved  tor  VE  exams  at  all  levels.  Mdr^e 
Tutor  \%  great —Morse  Tuior  A{ivani:;ed  Edition  is  even 
better — and  it't  in  user  selectable  color-  Order  yours 
today. 


For  all  MS-DOS  computers  (including  taptopi^l. 

AvaiUbie  at  deal^ers^  ttiru  QBTof  7Jor  tend  1.29  95 

-  %2  S&H  (CA  residents  add  6H  tax  \  to: 

GGTE.  P.O.  BoK  MDS,  Oepi   MS, 

Newport  Beach.  C A  32659 

Specify  5  v*  or  3^^  inch  disk 

(prtca  Includes  1  year  of  free  upgrades) 
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Homing  in 


HumtMf  1 6  on  your  Feedback  card 


Jm  Moeff  PE  K§OV 
PO  Box250& 
Fuflerton  CA  92633 

Three-Second  T-Hunts 

Remember  \hQse  &py  movies  and  TV 
shows  M/here  the  good  guys  hkte  a  trans- 
nittef  on  th€  bad  guys'  ^r  and  tail  them  to 
iheir  hideaway?  The  besi  tracking  gizmos 
featured  a  little  screen  with  a  movmg  map 
on  it.  The  car  with  the  crooks  (of  enemy 
agents,  or  whatever]  wouid  appear  as  a 
l>linking  dot  On  the  hero's  map  screen. 

Tm  sure  that  back  ihefi  ifiese  siories 
helped  fuel  the  paranoia  of  people  who 
were  positive  that  their  every  move  was 
being  monitored  by  trench-coat-weahng 
agents  in  panel  trucks  But  we  T- hunters 
knew  it  couEdn't  be  done  Ihat  easily.  Ordh 
nary  Radio  Direction  Finding  (RDF)  sals 
*'dj splay  only  incoming  signal  azimuth," 
plus  a  rougti  idea  of  distance.  No  sirigle 
trackmg  dtvice  can  p^lfMltnt  a  vehicle 
6mtn  to  withjn  a  few  feet  Multiple-station 
tnangulation  normaity  is  not  precise 
enough  either,  because  small  anguEar 
bearing  variations  from  any  station  cause 
significant  triangulation  error. 

Weil  it's  nci  science  fiction  anymore. 
Webofne  to  the  nineties,  and  what  prorms^ 
es  to  be  tlie  decade  of  S4ipef -accurate  Au- 
tomatic Vehicle  Monitonng  (AVM)  Inter- 
national Teieirac  Systems  is  the  first  to 
bnng  AVM  to  market,  starling  in  Los  Ange- 
les. The  network  is  in  place,  deaiers  are 
ready,  and  ads  a  re  appearing  on  TV. 

A  minor  media  war  is  going  on  l^tween 
Teletrac  and  LoJack  (sta  "Homing  In/' 
May  1991)  for  the  stolen  vehjcfe  recovery 
market.  Their  technologies  have  major  dlt- 
ferences,  VHf/UHF  AVM  systems  hke 
Teletrac  use  no  directional  arrays,  loops, 
Of  beams.  There  are  no  Doppler  homing 
units  Instead,  AVM  uses  a  wicte-aperture, 
iime-difference-ot-amvai  (TDOA)  system, 

PreviotfS  "'Homing  In"  columns  fSep^ 
lember  and  Novembef  1969)  have  de- 
scribed TDOA  iransmittef  hunting  tech- 
niques for  hams,  but  they  have  all  used 
narrow  aperture  (less  than  one- half  wave- 
length) antenna  spacing.  AVM  antenna 
spacings  are  measured  in  miles  instead  oi 
inches 

Tefetrac  Versus  Thieves 

For  a  fixed  price  plus  a  monthly  service 
fee.  a  Teletrac  contractor  will  install  a 
chalkboard-eraser-slzed  AVM  transpon- 
der in  an  inconspicuous  spot  in  your  car. 
These  transponders,  called  Vehicle  Loca- 
tor Units  (VLUs),  are  manufactured  under 
license  by  several  Japanese  fi  nns 

The  VLU  contains  Jogtc  to  det^t  startup 
by  an  unauthorized  person  It  taps  into  the 
key  warning  buzzer  circuit  and  other  avail- 
able signals  If  a  thief  starts  Ihe  car  without 
a  key,  or  trips  any  other  atarTn  devices  on 
Ihe  car.  lite  VLU  transmits  its  I'm  being 
stolen'*  digital  message  and  an  \D  numbef 
10  Teletrac's  control  center  computer  The 
computer  immediately  issues  a  "localion 
request"  to  start  the  RDF  process. 

Receiving  a  location  request  transmis- 
sion makes  Ihe  VLU  switch  from  the 
"alert"  channel  1o  one  of  ihe  many  "loca- 
tion*' ctannets  and  send  out  a  transnr^s- 
sion  burst  All  receiver  sites  Itsien  for  the 


Radio  Direction  Finding 


burst  and  pass  along  what  they  hear  (time 
of  Signal,  the  strength,  and  ID)  to  the  con* 
tfol  computer.  The  computer  selects  the 
tour  strongest  site  signals  and  looks  al  the 
differences  in  their  lime  of  arrival.  Using 
an  advanced  ROF  technique  called  multi^ 
laiefatH>n.  it  k>cates  the  soifrce  of  the  sig* 
nal. 

About  three  seconds  after  the  request 
transmission,  the  number  crunching  is 
completed  and  the  computer  displays  the 
location  of  the  vehicte  as  a  mark  on  a  com* 
puler-generated  map  (see  Photo  A).  Accu- 
racy is  typically  within  100  feet.  As  the  thief 
drives  away  ^  the  system  issues  more  loca^ 
tion  requests  and  calculates  the  speed 
and  direction. 

After  notifying  the  owner  and/or  authori- 


ties as  appropriate,  Teletrac  operators 
continue  to  foitowthe  stolen  car  They  up- 
date taw  enforcement  agencies  by  phone, 
or  send  computer  data  to  poHce/sheriff 
computer  screens.  All  the  while,  the  com- 
puter is  recording  the  path  on  disk  for  pes* 
sibfe  court  use  as  evidence,  if  another 
crime  is  eimmltted  en  route,  this  record 
becomes  even  more  important. 

N  ote  th  at  none  of  the  receiver  si  tes  have 
directional  antennas  or  any  other  way  to 
ir^dependently  determine  the  direction  of 
incoming  signals.  Direction  of  arrival  at 
each  s^e  is  ynimponani:  only  tt^  relative 
times  of  arrival  are  required  to  locate  the 
transfnission 

Even  w^h  antenna  spaced  mariy  miles 
apart,  time  Of  arrival  differences  are 
measured  In  nanoseconds  (billionlhs  of 
a  second).  This  means  that  the  transmis- 
sions must  be  very  short  to  ensure  RDF 
accuracy.  It  lak^  precise  liming  and  a 
fast  computer  The  firsi  of  the  fbiir  receiv* 
ers  is  used  as  a  time  reference  and  the 
other  three  sites  give  relative  time  infor- 
mation. 


Photo  A ^  Teletrac  cfaims  100- foot  accuf^Ly  /....;,  ,iS  vehicle  location  system. 


Teieirac  to  Hamsr  Stay  Oft  70%  of  33  Centimeters 

The  adhfem  of  AVM  d^f  eclty  affiects  amatmjir  radio.  t>ecaus«  n  is  iBkmg  pJace  in  our  902  to 
936  MHz  harrr  banid  From  tfie  lJiT>e  harn^  ftr^  roc^'tved  a  33rm  allocatfon .  tt  ties  ahv^iys  been 
on  a  shaj^d  basis  The  FCC  establfshed  [tie  fsooruios  as  tolfows: 

1  Military  radiotocaiion 

2.  IndListnal/Scientltic/Medica:!  fiSM) 

3.  Government 

4.  Aulomatic  Vehicle  Monitoring 

5.  Amamur  l^ad^o 

6  Lam-Qowet  (Pari  15(deviices 

Hams  must  not  caascr  inierferef>c«  lo  the  mriflary.  go^rnmem,  and  AVM 

They  imm  accept  any  QRM  recefv«d  from  miittaiy,  ISM.  govemtnent^  and  AVM  «*  tliis 
CHUid.  {ISM  IS  a  ttansmrt^^nly  service ) 

Two  years  ^o.  Soul  hern  C^ifomia  hams  were  [beginning  to  discover  the  usefulness  of 
902  to  92S  MHe.  A  few  repeaters  and  links  were  being  tested,  an  ATV  network  was  already 
worl<ing,  and  advanced  e^cperlmenters  were  trying  wideband  high-speed  digital  message 
forwarding  Then  Pacific  Telesis  announced  the  si  art  of  AVM  testirng.  At  a  rn>eeling  belvyeen 
Pac-Tel  and  Ihe  Soultiem  Catitornka  Ftepeaier  and  Rerrrote  Base  Assoc^mion  technical 
committee  ijSCflFtBA)  tn  Jariuary  ^990.  Pac-T*!  made  it  deaf  thai  interference  from  hams 
MKXJkl  adverse'Ty  affect  its  Tetetfac  n«(wartc- 

As  a  result.  tt»e  SCBRBA  suspend^  afl  coon^HHitlon  on  tti«  33cm  AVM  segmsfils.  md 
wrote  a  new  tiarxJ  plan  In  Ihe  n&w  plan,  weak  signal  weak  and  repeater  inputs  are  placed 
from  902 to 903  MH^.  Amateur  finks  and  repeater  transmitters  on  mountaintops  arKJ  at  other 
cominunicaiions  sites  are  toeing  coordinated  from  9?7  to  9?Q  MHz,  adjacent  to  the  high 
power  paging  transmitters  that  are  proNlerating  above  928  MH^.  Putiing  weak  signal  ham 
operations  ai  the  Idw  end  of  the  band  minim tzes  ORM  from  the  paging  systems. 

No  Kam  activities  are  tseir^g  coordinated  in  Ihe  903  to  912  a^d  9t8  to  9?7  MHz  mi9SB, 
keeping  them  c4i@af  for  AVM.  Amateur  lelevtsion  isers  have  boen  rsofdirtated  on  one 
simpteKchanrtel.  with  a  mdeocamter  at9l3.^  MHi  [Ed.  Note  inLos  Angelas.  9WJ!SMHi 
ts  now  tetng  used  tm  an  ATV  mpeas^ output  Two  a/e  curt&f\tfy oper^tio/Hlt.l 

Vestigial  sK^band  is  focommencled  lo  keep  tower  sidet>and  er>engy  Irofn  affecting  AVM 
receivers  neaf  912  MHz  II  thi€  FCC  authorizes  AVM  systems  between  9t2  and  91fl  MHr, 
Ihts  band  plan  may  have  to  be  changed. 

According  to  the  8CRRBA  Data  Base  Manager  Karl  Pagdl  N6BVU.  other  coordinaling 
committees  around  the  country  are  inquiring  about  Ihe  ne^  Soutt>em  California  tKand  plan, 
as  Teletrac  and  o(het  companies  evpand  operations  nationwide-  As  tfie  AVM  system 
eipands  mio  omer  rr^jof  U.S^  citi««.  don't  be  surprised  ^1  thrs  ptan  is  used  for  your  ar«a. 


Climb  Every  Mountain 

To  QQver  its  4,500  square  mile  sarvice 
area  in  four  Soutfiem  California  counties, 
Pac-Tel  Teletrac  has  installed  41  receiv* 
tng  sites.  They  are  not  at  ttiose  familiar 
cellular  phon$  towers  along  the  freeways. 

Instead,  ttiey  are  on  the  area's  highi  hOLs 
and  tDountains.  to  grve  majcimum  covef- 
age.  More  sries  are  being  added  to  fill  cov- 
erage'holes"  due  lo  shadowing  in  foothill 
areas. 

The  computer  program  is  designed  to 
caic\il9le  the  location  of  70  vehicles  each 
aecfmd.  Of  course  there  aren't  that  many 
AVM-equtpped  stolen  cars  out  ttiere  at 
one  time  (even  in  Los  Angetes).  The  a<l<fi- 
tlonal  capacity  is  sold  to  lafge  companies 
and  public  $ervice  agencies  so  they  can 
keep  constant  track  of  ail  their  vehicles. 

Owners  Of  large  truck  fleets  are  looking 
to  AVM  to  save  money  by  more  efticieni 
routing  and  elimination  of  empty*load 
runs.  Puttinig  AVM  into  law  enforcemefit 
vehicles  woykj  allow  dispatchers  to  in- 
stantly know  which  squad  car  es  closest  to 
the  scene  of  an  emergency. 

But  AVM  has  potential  far  beyond  fleet 
management  and  recovery  of  stolen  vehi- 
cles. Tt>e  technology  behind  Teletrac  was 
originally  in spire<f  by  a  well-publJCized  ktd- 
nappbig  in  Fk>r»da.  Teletrac  mafketeers 
say  that  its  snventors  origirtally  set  out  to 
develop  a  personal  tracking  system  to  pre- 
vent similar  tragedies. 

Miniaturized  transponders  for  that  pur- 
pose are  not  here  yet,  byt  they  are  proba- 
bly not  far  off. 

Also  tn  the  wodcs  is  a  ''panic  button/ '  so 
Teletrac  owners  can  call  Tor  h^pfrom  thetr 
cars  Designers  are  even  considering  a 
rerrvote  disable  feature,  to  permit  authors 
ties  to  flash  the  Fights,  honk  the  horn,  or 
even  stop  the  engine  when  you  report  your 
car  stolen. 

AVM  system  designers  have  their  teciv 
nica!  problems,  of  course.  They  may  be 
able  to  keep  hams  off  their  frequencies 
(see  sidebar),  but  they  m^ist  accept  intef- 
ference  from  other  users.  Military  radiolo- 
cation transmittei^  have  caused  big-time 
QRM  at  high  AVM  receiver  sttes 

Industrial  emitters  can  cause  head- 
achy, 100.  For  instmnce.  those  anti-theft 
devices  at  tt^  doorways  of  record  stores 
can  jam  an  AVM  site  urKJer  some  cifcum- 
stances  New  state-ot*t he-art  receivers 
are  solving  these  problems. 

Sig  Brother? 

tt*s  eleven  o'ckKk— <Jo  you  kfww  where 
your  caf  is?  Teletrac  ownem  csn  fi  r»d  out  in 
seconds  by  dialing  up  a  special  phone 
number  and  giving  their  10  and  password. 
I  can  hear  it  now:  ''Dad,  can  1  have  the 
keys  tonight?  Not  for  your  sports  car,  I 
want  the  old  wreck  without  theTeletracI" 

6ut  don't  got  the  idea  you  can  use  Tele- 
trac to  "bug"  son'>eone  else's  car.  The 
installer  is  supposed  to  see  proof  of  regts^ 
iratiOfi  before  installing  a  VLU. 

The  AVM  market  is  taking  off.  Teletrac 
Is  going  Into  Chicago,  Detroit  and  Dal^as^ 
Ft.  Worth  this  year.  Miami,  New  York  and 
New  Jersey  are  scheduled  for  next  year. 
Harns  with  a  technical  background  in  RF 
are  finding  jobs  in  installation  and  mainte- 
naiTce  of  tiie  dozens  of  sites  required  fcK 
each  system. 

Teletrac  has  over  two  dozen  software 
engineers  on  staff— it's  a  BIG  computer 
program.  Furthermore,  numerous  other 
companies  are  eyeir^  the  AVM  scene  and 
making  FCC  applications.  Perhaps  tt>ere 
is  a  piace  Cor  yoii  in  ttie  AVM  fiekl 
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lA    B  WBSELK/m 

7  k 


J    H    iJ    I    A  V 


VIDEO  I.D.  BOARD 


•Custom  Graphics  with  your  Call  Sign 
'4  Screens  (2  Hi-res/2  color  bar) 
•  1 2  VDC  Operation 
•Instant  Video  fD 

•Video  Relay  for  switching  in  Live 

Camera  Video 
•Built-in  Automatic  Sequencer-Timer 

(steps  through  a\i  four  screens) 

VDG-1  with  pre-programmed  calls: 

$99 

Caft  or  write  for  catalog  of  available  graphics 

ELKTRONICS 

12536  J.R.  77  •  Findlay,  OH  45840 
(419)422-8206 


W^SK 


Oll¥l-VlS£U 


iKa 


EUCTItONCCS 

1253S  T_B.  77 


PC  SWL      $99.00 


A  Complete  Digital 
Reception  System 

PC  SWL  oontain£  Urm  hgndwem.  so^are  m^tryE^Cons  and 
frequency  Ists  needed  to  alotw  yt^  to  receive  s  vast  variety 
cif  tigilal  broadcasts  tran^Tirned  ovor  sfVMlwawe  radio.  An 
ypu  f^ed  Is  any  IBM  PC  o^  compatible  computer  and  m% 
SSS  shortwave  reoesvef  The  produd  consists  c^ 
Oeffnotfuiator 

Digital  Signal  Processing  Software 
SO  Page  Tutorial  Reference  Manual 
World  Press  Frequency  Ust 
Tutorial  Audio  Cassette  wtiti  Samples 

PC  SWL  automattcaHy  decodes  Morse  co<Je.  Raa-o 
Teletype,  FEC  (forwarcl  error  correcting  code)  SELCAL 
(seleciJVG  calling  tr^ismissions),  and  NAVTEX. 

PC  SVVL  tets  you  lune  in  on  worfd  press  services  with  up 
10  ttie  fTimJte  news,  meteorologicat  broadcasts,  ttam  radro 
aperaTofs  coasiai  shCM-e  stations,  avtathon  tetex  and  muctr 
more  digftal  acton  on  the  shortwave  bands    Bnd  adt  the 

uEility  station  acthon  you  have  been  rn^ESing, 

PC  SWL  software  uses  the  processor  in  your  PC  to  do  the 

work,  why  pay  for  another  ej< pensive  box  \vhen  a  simple 
interface  and  your  PC  and  do  ihe  job? 

ADVANCED  FCATURES: 

Tuning  Oscilloscope 

Digital  Waveform  Presentations 

Auto  Calit3ration  and  Code  Reccflnition 

Continuouslv  Tunable  Fitter  Frequencies 

VanabiB  Shift 

Adjustable  CW  Rlier  Sen&ttivity 

Fams worth  Code  CompatibJIlJy 

Unaitended  Capture  and  Printing 

Call  or  write  for  a  eoinptfite  cstaksg  of  products 


Software  Systems  Consulting 

61 5  S.  El  Cam  I  no  Heal.  San  Cterriente.  CA  92672 
Tel! (71 4)498-5784  Fax:(714)498-0568 


CIRCiE  244  OH  READER  SERVICE  CARD 


Say  you  saw  it  in  73! 


CIRCLE  &  ON  READER  SERVICE  CARD 


■  l«rCoJ9 


ICOM 


avhf 

COMMUNICATIONS 


9:00  am  -  5:30  pm 
weekdays 

Weekends  and  evenings 
by  appointment. 


I 


280  Tiffany  Avenue 
Jamestown,  New  York  14701 


RH.  (716)664-S345 

(800)  752-8813  for  orders  only 


PORTABLE  QRP  CW  TRANSCEIVER 

DEC.   90  &  JAN.  '9t  QST  BY  GARY  BREED  K9A¥ 


Fea^itfcs.  SJNGLE-SIGNAL  receivei.  VFO  ^un^ng; 
AGC  fofilisrenfngcomrort,  5  Watlsoytpjt,  SefTuOSK 
TB  switching  and  CW  sidetone.  Add  a  bairery.  key 

and  antenna  and  you're  on  the  air  FULL  100%  KIT  in- 
cluding a  c  jstom  pre  pajnted,  punched  and  lelti^red 
rnelal  encJosufO  20  Meter  and  40  Meter  available 
now.  30  Meier  version  will  be  available  soon, 


Complete  KftOnfy 


*   «   +  ipl  Dtl«30 


CA  Pesvdonrs  *rd(?  6  5%  sa/es  fa^f.  SAH,  J^.5(? 

{insured},  faretgn  orders  add  20%.  For  mom  mio  or 

price  iist:  ^end  iSASE  iS2€)  to: 

A^A  Engineering 

2521  W.  ilPatma  UK  •  An^heim^  CA  9280t  *  714  §S?^3tt4 


SPY  ON  THE  EARTH 


See  on  youf  computer  screen  what  6  or 
more  U.S.p  Russian  and  Japanese  satel- 
lites see.  Make  money  many  ways.  Makes 
a  terrific  science  project.  We  manufacture 
and  sell  alt  CJie  equipment  you  need.  In 
business  since  1956. 

For  complete  detaifs  dial  our  electronic 
bulletin  board  anytime.  300-2400  baud. 
Modem  configuration:  9  bits,  1  stop,  no 
parity:  (718)-740-3911.  Voice  8AM-1PM: 
(718)-468-2720. 

Or  send  $10  for  fantastic  5  disk  program 
set  for  your  IBM-PC. 

Vanguard  Labs 

196-23  Jamaica  Ave.,  HoUis  NY  1 1421 


CIRCLE  109  O^  READER  SERVICE  CARD 


REMEMBER     A  LOW  COST  POWER  PAC 
WITHOUT  PERIPHEX^S  OUAUTY  IS  m  BARGAIN 


\SUPER PACKS  FOR 
IC0M2/4SAT&24AT 


BP  83  7  2V600mah 

S33.50 
BP-83S  7.2V  750mati 

$43.50 
HP  84  7  2V  lOOOmah 

BP-&4S  7  2V  1400mah 

$63.00 
BP-8SS 12V  SOOmah 

$76.00 


SAVE  ON  THESE  POPULAR 

PERiPHEX  POWER  PACKS 

BP-7S  132V1200mah  ...  S65.00 

BP'8S  9.6V  laOOmah  . . .    S65.00 


I 
I 


SAVE  WITH  THESE 
YAESU  VALUES 


FNB-4SH12V1000mah 

$71.00 

FNB-14S7.2V1400nidll 

$59.75 

FNB-17  7.2V600inah 

$35^00 

FNB»12 12V  SOOmah 

$45  95 

SEND  FOR  FREE   FNB-2  io.8V  soomah 
CATALOG"  ^-^ 


KENWOOD 
PERFORMANCE  PLUS 


BIG  SAVINGS! 


Pe'25/26S8.4V900niah 

PB  T12V1200iTiafi 

$67.00 

PB-8S  12V  EOOmah 

S5S.0O 


Manufgcitirsd  in  the  U.S.A.  with  inatrfied  cells,  these 
Super  Pack 5^  Itsture  short  CFrcu^t  protection  end 
overcharge  pratection,  and  a  12  month  werranty 

All  Inserts  in  ^ock  cr  avalFeble  tram  aufharized  detldrs- 
CALL  US  TO  DISCUSS  VDUR  BATTERY  REQUIHEMEMTS- 


MnvicrCttrd 


111 


Add  E^.DOShtpping  &  Ha  nulling. 
Cennei:licut  regidenis  sddl  d%  IBM. 

jiiiHpemmoK  inc. 

149  Palmer  Raad^  South  bury  CT  06468 

800*634^8132 

In  Connecticut  203*264*3985  -  FAX  20>26>6943 
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Number  1 7  on  your  Feedback  card 


FECIAL  EVENTS 

Ham  Doings  Around  the  World 


Listings  are  free  of  charge  as  space  permits.  Please  send  us  your  Speciaf 
Event  two  months  if^  advance  of  the  Issue  you  want  it  to  appear  In.  For 
exampte,  if  you  want  it  to  appear  in  the  January  issuB,  we  shouid  receive  it  by 
October  31.  Provide  a  dear,  concise  summary  of  the  esserjtial  details  atx>ui 
your  Special  Event,  Check  /HAMFESTS  on  our  BBS  (€03-525-4438)  for 
listings  that  were  too  iate  to  gat  into  publication. 


JUL  4 


HARRISBURG^  PA    The  Harrisburg  RAC  will 

spon&of  a  Fl&a  Warket  at  the  Qfsssl&f  Picnic 
Grounds,  Exi^  #1  o1 1  ?Ba,  PA  441  Mofth,  and  foHow 
signs,  Adni^ssion  $3,  Tail^ating  $3,  Tables  in 
paviHion  £10  in  advance,  $12  atthe  gate.  Set-up  at 
6  AM  for  wendors  end  tailgaring,  N&  avemight 
camping.  Taik-in:  U7.30/.90  and52/&2.  Contact 
i>ave  Q0fmerKC3MG,  {7J7)9M~4§$7. 


JUL& 


CAWILLUS,  NY  VE  Exams  will  be  held  at  I  he 
Town  (yi  Camitius  Municipal  Bidg.  beginning  at  7 
PM-  Test  fee  for  Technician  through  Eitra  class  is 
$525.  Taik-in  on  1 47.300  Contact  JotinPatchett 
KB2ERJ,  (3tS}  437-029S.  Please  bring  two 
forms  ol  I D  a  nd  a  copy  of  j^ou  r  i  ic&nse. 


^UL6 


SALISBURY^  NC  A  FirecraclteF  iHamfest,  spor^ 
sofsct  by  the  Worth  Carolina  Chapter  of  Tripte 
Stales  RAC,  wHl  be  heJd  at  the  Civic  Center  from  Q 
AM-4  PM.  Advance  tickets  $3,  $4  at  the  door. 
Tattles  $5.  WSYE  VE  Exams  at  1'30  PM;  pre-reg- 
ister  by  sending  61 0,  copy  of  li^cense  and  S5.25  fee 
to  tSAbeU  LedfOfd,  PO  Box  326,  CoHsmee  NC 
27014.  For  ai^ance  tickets  contacl  Watter  Bss- 
tow  N4KVF,  3045  Highrock  flrf.,  Gom  HUi  HC 
28071. 

OAK  CREEK,  Wl  The  South  Milwaukee  ARC 
wiil  hqy  its  21st  annual  "SWAPFEST"  at  Ihe 
American  Legion  Post  #434  m  Oak  Creek  Wt  from 
7  AM -2  PWI.  Free  overnight  canriping.  Admission 
$4.  Talk-tn-  14S.580  MHz  FM  simple);  and  most 
locaf  repealer  frequencies.  For  rnore  details  and  a 
map,  write  lo  The  South  Mifwaukee  AfJC,  PC 
Box  W2,  South  MilWBUk^  Wi  53172-0102. 


JULfi-? 


WESTON,  WV  The  Wesi  Vifgiflia  State  ARRL 
Convention,  sponsored  by  the  Wssi  Virgmia  State 
AR  Council  wHI  be  held  at  theJackson's  Mill  State 
4'H  Camp  near  Weston.  WV  beginning  at  8  AM 
bolh  days.  Sal-op  Fri  from  5;30  PM-II  PM.  Ad^ 
mission  $5.  Flea  maritet  tables  free  fadfnission 
rickei  required)-  ARRL  VE  Ej(ams  at  a  AM  Sal 
Contact  Bob  Robinson  KUSC,  {304}  366-0132 
by  June  30  to  pre-regisler..  Talk-in:  144  79/ 
14&.39,  For  advance  tPCXets  write  Sue  Goodwin 
NSJf^L,  f03  Ctevetand  Ave..  Nitro  WV  2SU3, 
For  info  call  Chuck  McCfBin  K3U0Y.  (304)  36§- 
5401. 


JUL7 


PtTTSBUHGH,  PA  The  North  HIHs  ARC  of  Pitts- 
burgh PAhwill  hold  rts  sixth  annual  Hamfest  from  6 
AM-S  PM  at  Ihe  Northland  PubJic  Library,  3(Kf 
Cumberland  Rd.,  between  US  Rt  19  North  and 
McKnighi  Rd-,  north  of  Pittsburgli.  Free  admis- 
sion. Ffee  taiigaring-one  space/vendor. 
Wheelchair  accessible.  Lirnrted  indoor  tables  SlO 
each,  Contact  N3D0K,  {412}  367-2393  for  table 
info- 


JUL  9-^9 


IRELAND  Final  arrangements  have  been  com- 
p^eted  for  the  first  enpedition  to  Fastnet  Rock 
Lighlhouse  off  the  South  coast  of  Iretand,  Callsign 
EJ7FRL  has  been  assigned.  For  info  contact 
B3GU,  31  Sesvtew  Psrk,  ShBnkiil  Cc,  Dubtin, 
Ireland^ 


JUL  12-13 


MAPLEWOOD,  Ml    Amateur  Fair  '91  will  be  heW 

at  the  Aldrich  Arena-  This  event  is  oriented  to  ama- 
teur radio  operators,  el^ectronics  hobbyssts  and 
persoTiai  computer  users-  Outside  Ilea  market 
and  commercial  exhibits  srari  at  6  PM  Fri.  On  Sat, 
the  ftea  market  wiEl  be  from  6  Ay-3:30  PM;  Com- 
mercial exhibits  G  AM"3:30  PM.  Admission  is $5  at 
the  door.  Children  under  6  admitted  free  when 
accompanied  by  an  aduit.  Ticket  hol<fers  may  sefl 
from  the  giant  outdoor  flea  market  at  no  additional 
cost.  For  commercial  booth  and  club  e?<hibit  info 
contact  Amateur  Fair,  PO  Box  26331,  Si  Pauf 
MN  55126,  or  call  {612}  6S3~999S.  Computer 
users  can  call  HAM-UNK  at  (^12)  426-OOOQ 
(30O-2400  baud). 


JUL  12-14 


NORTH  DAKOTA/MANITOBA  BORDER  North 
Dakota  and  Manitoba's  23th  annual  Hamfest  wilE 
be  held  at  the  Peace  Garden  on  the  USA~Cariadi- 
an  border.  Registration  begjfls  on  the  aitemoon  of 
the  1 2th,  The  Hamfest  will  end  about  noon  on  the 
14th  Breakfast  tor  all  will  be  on  Sun.  morning. 
Special  Event  Station  VE4IHF/0  will  operate  Fri. 
and  Sat.  Ample  camping  spots  on-sHe.  The  Peace 
G arete n  Is  located  just  a  few  mHes  north  of  Dun- 
sethND,  orafewmiiessokfth  ol  Boissevain,  Mani- 
toba. 


JUL  13 


PETOSKEV ,  Ml  The  Straits  Area  ARC  wl  II  spon- 
sor a  Swap  Shop  at  Ihe  Emmet  County  Faif- 
grounds  4-H  Building  from  8  AM-1  PM.  Tables 
$3-Door  $2.50.  RV  parki:ng  on  grounds.  Talk-in: 
.Qfl-.68or  .52.  For  general  info^reservations  con^ 
taci  Cisrk  floww  KABUL,  {616}  582-5455,  VE 
Exams  contact  Tom  Romanauski  t^BKHE,  (616} 
436-5033. 


JUL  13-14 


WOQDLANK  PARK,  CO  The  Mountain  ARC 
Will  hold  a  Flea  Market  Swap  'N  Shop  ai  the  Red 
Rocks  Campground,  Pike  National  Forest.  Camp- 
ing in  the  pines;  entry  for  camping  or  set-up  per- 
mitted late  afternoon  Of  July  I2th.  Advance  reser- 
vations required  (or  overnight  camping.  For 
camping  reservations  write  to  MARd  Box  1012, 
Woodland  Park  CO  80866,  or  call  Joe  Tafoya 
mCMD,  (719)  687-3641  or  Bob  Whippt^  N/ 
OfCB,  (719)  6B7-9025.  Free  admission.  Camp- 
ing $7.50  pel  night.  Tailgate  space  $7.50  per 
space  (no  double  fee  if  camping  and  selling}. 

INOIANAPOLIS,  \H  Irrdianapohs  Hamfest/ 
Computer  Show  {Indiana's  largest  electronic,  am- 
ateur radio  and  computer  related  market  and  flea 
market)  will  be  sponsored  by  ihe  Indianapolis 
Hamfest  Assn.  This  will  be  heEd  at  the  Manon 
County  Fair  Grounds  at  the  intersect  ion  of  1-465 
and  1-74  on  the  southeast  sids  of  Indianapolis.  The 
show  is  open  ffom  7  AM-4:30  PM  both  days.  Tick- 
ets $fl  at  the  gale,  5S  In  advance.  For  info  call 
(317}  326-2146.  Mailing  address:  tndianapoHs 
Amateur  Radio  Assn..  POBox  11776,  tndiana- 
potts  IN  4620h 


JUL  14 


DOWNERS  GROVE,  IL  The  DuFage  ARC  will 
hold  their  9th  annual  Hamfest/Electronics/Com- 
puter  Show  at  the  American  Legion  Post  80.  Free 
parking  VE  Exams  15.25  for  all  cla&^s  except 
Novtce,  whi:Oh  is  free,  Walknns  welcome.  Tickets 
S3  in  advance,  S4  at  the  gate.  Set-up  at  6  AM. 
G  ates  operxo  the  pu  blic  at  e  A  M .  Talk-in :  1 45 .  350/ 
.600,  224.65/1.6.  442.55  +  5  PL114.8.  For  reser- 
vations, send  SASE  to  Hamfest  Chairman 
W90UP,  PO  Box  7t  Clar&ndOff  mis  it  60514. 
For  info  call  Ed  Wetnst&n  WP9AY/1,  (706)  9^- 
9256. 

BOWLING  GREEN,  OH    The  Wood  County  ARC 

will  Sponsor  ils  1991  Ham-A-Rama  ai  the  Wood 
County  Fairgrounds  on  Poe  Rd.  from  8  AM.  Tick- 
ets $4  in  advance,  $6  at  Ihe  door.  Tables  $10. 
Talk-in:  t47.7SJ.ia  K8TIH.  Fof  tables,  info,  con- 
tact 8i>b  FyfeKASYWQ,  (419)  352^3260. 

AUGUST.  KJ  The  Sussex  County  ARC  will  hold 
a  Hamfest,  beginning  at  S  AM,  at  Ihe  Sussex 
County  Fairgrounds,  Plains  Rd. ,  otf  Rte.  2fl6.  Free 
parkfng.  Admission  $4  fXVL's  and  harmonics 
free).  Tailgate  $B,  Fodoor  spaces  SB  per  space. 
Limited  supply  of  tables.  Talk-in:  147.9-D/.30, 
222.90/224.50,  145,52.  Contact  Don  Stickle 
K20X,  165  Wefdon  fltf.,  I^ke  Hopatcong  NJ 
07649.(201}  563-0677. 


JULia-20 


CHARLOTTE,  NC  Personal  Computer  Interfac- 
ing-Practical Instrument  Automation,  Networking 
and  Control  Techniques,  including  microcon- 
tn^llers  A  3-day  harvds-on  workshop  Contact  Or, 
Roy  Jones,  (703)  23 1-5242  or  (703}  23 1  -64  TS. 


JUL  20 


SOUTH  BURLINGTON,  VT    The  Northern  Ver^ 

monr  Mid-Stimmer  Hamfesi  Commitie  will  spon- 
sor a  Hamfest  at  the  South  Burlington  Middle 
School  from  8  AM -3  PM.  Admission  $3  {US_).  VE 
Exams  al  2  PM,  Tables  available,  Talk-ir\:  145.47/ 
-SOO  or  146.a5rt6Q0.  Contact  Joe  T/mecki 
N1DMP,  (S02j  &9S-64B3  or  Tom  Taylor  NIEXY 
(602)893-4834. 

UNION,  ME  The  4th  annual  Union  Hamfest/ 
Computer  Fair,  sponsored  by  the  Maine  Hamfest 
Assn,  Inc.  will  be  held  at  Union  Faiirgrounds  on 
Rte ,  1 7  f rom  8  A  M  "2  PM ,  Adm  is&ion  |2  for  sellers: 
S3  for  non-sellers.  Tailgate  set-up  begins  at  7AM. 
Free  parking.  FCC  VE  Exams.  Camping/RV 
spaces  available  for  Fri.  the  T&th  and  Sat.  the 
20th  Contact  Rod  Scribner  KA IRFD:  19  South 
Grove  St.,  Augusta  ME  04330^  (207)  622-9197. 

GARDEN  GROVE,  CA  The  Catalina  ARA  will 
sponsor  Hamfest  '91  at  Cypress  College  from 
8:30  AM -5  PM  Contact  CAR  A,  POBox  425,  Gar- 
den Grove  CA  92642-0425.  (Vendors,  please  re- 
quest vendor  information). 


JUL  21 


WASHINGTON,  MO  THe  Zero  Beaters  ARC  will 
hold  Us  23th  annual  Hamfest  at  the  Bernie  H. 

Hillerman  Park  (Washington  FaergrourKlsl  from  6 
AM-3  PM.  Admission  is  free.  Flea  Market  parking 
is  $2  a  space.  Walk-in  VE  Exams  begin  at  1 0  AM. 
Bring  original  license  and  a  photocopy.  Taik-in: 
1 47  240  repeater.  Contact  EdSouthalf  WDeELi, 
Rt.  1  Box  105,  New  Haven  ¥0  6306S.  (314) 
4S9^S81. 

CAMBRIDGE,  MA  The  MIT  Electror^ios 
Research  Society,  the  MlT  Radio  Society 
and  the  Harvard  Wireless  Club  will  hold  a  Tailgate 
Eledronics/Computer/ Amateur  Radio  Flea  Mar- 
ket from  9  AM-2  PM  at  Albany  and  Main  Streets  in 
Cambridge.  Admission  $1.50.  Free  off-street 
parking.  Sellers  $8  per  space  af  the  gate,  $5  in 
advance  {includes  1  admissior>).  Set  up  at  7  AM. 
For  space  reservations  or  info  call  (617)  253- 
3776.  Mail  advance  resarvations  before  the  5th  to 
WIGSL,  PO  Box  82  MtT  BR.,  Cambridge  MA 
02139.  Talk-in:  146.52  and  449.725/  444.725-pl 
2A-W1XM^R. 


JUL  25-28 


CEDAR  RAPIDS,  lA    The  25lh  Cerrtral  States 
VHF  Society  Conference  will  be  held  at  the  Sbara- 

ton  Inn.  This  event  is  for  all  VHF/UHF/SHF  opera- 
tors. Pre-fegist ration  forms  are  available  from  At 
GroffKiVM,  1446  Council  St.  NE,  Cedar  Rapids 
iA  S2402.  Home  phone  (319)  393-8134.  Make 
hotel  reservations  by  calling  ihe  Sheraton  inn  at 
(800)  325-352501  (313)  366-^8671.  To  obtain  the 
special  room  rale,  be  sure  to  indicate  that  the 
reservation  is  being  made  for  the  CSVHFS  Con 
ference. 


JUL  26-26 


FLAGSTAFF,  AZ    The  Amateur  Radio  Council 

of  Arizona  will  sponsor  the  Fort  Tuthill  Hamfest  al 
Ihe  Ft.  Tuthill  County  fairgrounds.  Camping  facifl- 
ties  for  self-contained  campers.  No  power  sup- 
plied. $5  per  night  inside  fenced  area.  Tailgate  fee 
is  Si  0.  Tickets  S2  each  or  3/S5.  VE  Et.zrm  on  Sal. 
Talk4n:  147.68rBA,  447.125/442,125.  For  info 
contact  ChaifmBi},  Lee  Pembenon  WB7BXQ, 
759-8737  or  Vice  Chairman,  Cliff  Mauser 
KD6XH,  744-9095 

LANCASTER,  PA    The  Red  Rose  Repeater 

Assn.i  Inc.  will  sponsor  a  Computer  Fesl  at  the 
McCaskey  High  School  from  9  AM-3  PM.  Set^jp 
at?  AM.  Admission  $4  with  children  under  14  free 
Iff  accompan  led  by  a  paying  adult.  Tal  k-i  n  1 47.0 1 5^ 
.515,  Marl  Red  Ro$e  Repeater  Assn.,  im.,  PO 
Box  8316,  l^ncester  PA  17604. 


JUL  27 


NORTH  BEND,  OR  The  Coos  County  Radio 
Club  will  sponsor  a  Radio/Com puter^Eiectronics 
Swap  Fest  at  the  North  Bend  Jr.  High  School  from 
09aOZ-t7[M>Z  Free  RV/SC  parking  all  week  end. 
VE  Exams.  Advance  tickets  $A,  55  at  the  door. 
Tables  (8'  x  30"]  $1B.  Commercial  Space  @ 
$30. 00,  Only  one  free  admission  per  sellier,  re- 
gardless of  number  of  tables.  Set-up  July  26th, 
3PM-6  PM;  July  27th,  6  AM-9  AM,  Make  checks 
payable  to  Coos  County  Radio  Club,  PO  Box 
349,  Coos  Bay  OR  97420. 


JUL27-2B 


OKLAHOMA  CITY,  OK    The  18th  Annuai  Ham 

Holiday  t991  and  ARRL  Conventior>,  sponsored 
by  Cerytrai  Oklahoma  Radio  Amateurs,  will  be 
held  at  the  Hobbies,  Arts  &  Crafts  Bidg,  Oklahoma 
State  Fai  r  Park ,  Ooo  rs  ope  n  at  8  AM  both  days .  VE 
Exams  both  days,  Saturday  evening  banquet 
{Tickets  $fl.50);  Flea  market,  new  and  used  equip- 
ment^  forums.  Admission  $6  in  advance  or  $.&  al 
the  door.  Tables  $b  in  advance,  $7  at  the  door. 
Talk-in  on  147.03^,63  and  444.20^9.20,  PL  fs 
141 ,3,  Send  registration  to  CORA  Hem  Holiday 
1991,  PO  Box  95942,  Oklahoma  City  OK 
73143-5942. 


JUL  28 


TfMONIUM,  ¥D    The  BRATS  Maryland  Ham- 

fesi/Computer  Pest  will  be  held  at  the  Maryland 
Stare  Fairgrounds.  Setup  at  2PM  Set.  and  6  AM 
Sun.  There  is  no  set  opening  hour.  B'  tables  (no 
power)  are  S25  each.  Write  or  call  for  special  dis^ 
count  rates  for  10  or  more  tables  Tailgaling  is  15 
per  space,  on  sale  on  the  day  of  the  hamfest.  Free 
^E  Exams  will  be  held  in  the  Administration  bIdg. 
at  10  AM  only.  Pre-registration  required.  For  Ex- 
am info  and  reservations  write  to  BARC,  PO  Box 
120,  Refsterstown  ¥021136.  For  table  re!>eri/a' 
rions  and  ham  test  irsfo  write  to  BRATS  Hamtest, 
PO  Box  5975,  Beltimofe  MD2120B,  or  call  Fm/izr 
NBHFS,  (301}  583-9147, 24  hours  a  day 


SPECIAL  EVENT  STAT30NS 


JULY 


VERMONT  Vermont  Special  Event  Stations  will 
operate  25  kHz  up  from  the  bottom  of  the  Novice 
and  General  band  throughotrt  the  year,  to  help 
Vermont  celebrate  its  200lh  Birthday.  RTTY/ 
AMTORJetc.  will  be  In  the  digital  sub-bands.  To 
obtain  a  Special  Certificate,  send  Si  and  SASE  to 
Amateur  Radio  Bicentenniai  Project,  PO  Box 
200,  Graniteviife  VT  05654.  Foreign  stations, 
send  only  SAE  and  IRC 'a  to  covar  postage,. 


JUL4-6 


LOUISVILLE,  (CY  Louisville's  Freedom  Hall  will 
be  the  site  from  which  Special  Event  Station 
W4CN  will  operate  to  celebrate  the  International 
Barbershop  Slinging  Convention.  Time:  1200- 
0300  UTC:  Frequencies:  20^ ,  tS-  and  10  meter 
SSS,  as  well  as  2  meter  FM,  Sideband  frec[uen- 
cies  will  be  14,225/.£45  MHz,  21,30/,32  MHrand 
28. 30/. 33  MH^.  FM  operation  will  be  on  Ihe 
Louisville  147.18  MHz  repeater  and  147.58  MHz 
simplex.  Talk-iin  will  begin  on  Monday,  July  1st,  on 
the  repealer  frequency.  All  amateurs  contacting 
W4CN  wilt  receive  a  special  commemorative  OSL 
canj,  courtesy  of  Vaesu  USA.  The  station  is  spon- 
sored by  members  of  the  amateur  Radio  Trans- 
mitting Society  of  Louisville.  Contact  CH  Hibben 
N4LRF.  Ametevr  Radio  Tmnsmittfng  Society, 
POBox  739h  Louisville  KY 40257-0331.  (502) 
222- ^Jff  7  {daytime) 


JUL  5 


OELTAVILLE.  V  A    T^e  Middlesex  AR  Group  will 

operate  KB4NG0, 1 230-2030  UTC  10  commemo- 
rate Deltavilfe  Heritage  Days,  Operation  will  be  in 
the  General  portion  of  the  80,  40  and  20  meter 
bands.  For  certificate  send  OSL  and  SASE  to  Fay 
Smith  KB4NG0,  M.A.R.G.,  PO  Box  S3, 
H&fdyyiileVA  23070. 


JUL  6-7 


DELTA  COUNTY,  Ml  The  Detta  County  ARS will 
celebrate  its  20th  Anniversary  as  an  affiliate  of  the 
ARRL  t)y  operating  Station  K8ZAS  from  1400- 
01 OOZ  Sat.  a  Sun.  Bands^  10, 1 5, 20, 40, 80  meter. 
Frequencies;  29.357,  21.357,  14  280,  7,2^0. 
3.980;  CW:  Novice  CW  frequencies.  Contact 
Denise,  PO  Box  923,  Escanaba  ¥1 49329. 

LAPORTE,  MN  The  Cass-Hubbard  County 
ARC  will  operate  N&GFK  t500Z  6  July-0300Z  7 
July,  to  honor  WBLSC,  W.C,  Soderlurvd..  formerly 
of  Laporte  High  School,  for  writing  the  curriculum 
and  teaching  the  First  Hjgh  School  Radio  Theory 
Class  in  Minnesota.  The  station  will  operate  SSB 
In  the  G  eneral  portion  of  ttie  75 ,  40 ,  20 ,  1 5  and  1 0 
meter  bands.  Mr.  Sodertund  will  participate  as  one 
of  the  operators  while  being  the  Reunbn  Guest  of 
Honor  at  the  751  h  Anniversary  of  the  High  School. 
For  certificate,  send  QSL  and  SASE  to  W6AAQ, 
Box  S3S,  Esparto  CA  95627-059$. 


JUL  10-11 


VERMONT  A  Special  Ev&nt  Station  will  operate 
for  the  State  Capitol  Suilding.  The  bours  are  10 
AM-3  PM.  The  Slate  of  Vermont  is  also  providing 
a  special  gift  to  be  included  with  the  certificate  for 
those  contacts  made  on  the  tOth  and  11th.  Cort- 
tacl  Amateur  Radio  Bhentenniat  Proiect,  PO 
Box  200,  Granitevilte  tTO-Sfif**  for  more  info. 


JUL  11 


PU AKO ,  HI  The  Big  Island  of  H  awaii  will  exp^rh 
ence  a  partial  and  total  solar  edipse  from  1630- 
18372,  Members  of  the  Big  Islarvd  ARC  will  oper- 
ate Station  NH6ES  from  0OO1— 24002,  at  Puako 
HI  (within  the  path  of  the  eclipse).  Operation  wiil 
be  in  the  Novice  part  of  the  10  meter  band  and  in 
the  General  segments  of  the  other  HF  bands.  Spe- 
cial QSL  cards  to  those  contacting  NH6ES  QSL 
to:  mARC,  POBox  1936,  HiloRI 96721-1933. 


JUL  12-13 


NORTH  DAKOTA/MANtTOBA  iORDfR  Stata- 
lion  VE4IHFwill  he  operated  from  the  InternaMorh 
al  Peace  Garden  from  3  AM— 5  PM  CST.  This  year 
the  Station  will  be  on  wiih  digital  modes  as  much 
as  possible,  as  well  as  phone.  For  a  Peace  Garden 
certificate,  send  2  IRC  and  SASE  or  1  iRC,  SASE 
and  QSL  card,  to  Dave  Snydat  VE4XH,  25 
Queens  Crescent,  Brandon,  Manitoba,  Canada 
RTBlGi. 


JULta 


WESTON ,  W V    In  conj  u  net  ion  with  the  X-Mas  in 

July  celebration  at  Weston  Hospital,  the  Central 
ARA  of  West  Virginia  will  operate  Station  N8FtP 
on  10,  15,  20,  40,  30  meters  SSS  and  20  meter 
packet,  from  1 600-04O0  UTC.  Weston  Hospital  is 

Continued  on  page  79 
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Carole 
Perry  ^s 


Amateur  Radio  License  Courses 

NOVICE^.Thetjry,  Regulations  &  Code 

Reg.  S49.95„.NOW  S39.95  * 

NO-CODE  TECH NICIAN..Theory  S  Regulations 

Reg,  S&9.95...NOW  S49,95  * 
'  Jnci  udes  Postage  a  ncf  Handl  f n  q 


Computer  Program  for  IBM<^ 

f,inciuding  XT,  ATy  PSi2,  and  IBM 9,  €\&n€S^ 

fJfVElopf^dfnr  Media  AfraJwi"  hyDinmirrlci  Systems.  /flC. 

Latest  Info 

PEH  THE  fCCI 


la 

ntors- 

To  order,  call:  (718)  983  -  I4I6 

P.O.  Box  1SJ646,  Staten  Istand,  A'  ¥    i0in-4m^ 


CrRGLE  241  ON  READER  SERVICE  CARD 


Natural  Voice  Playback  Board 


Repeater  Id£ntirifi!r!s 

Site  Alarms 
RemmeTcleinett^ 
VVejiLh^r  Stat  ions 
Multiple  Ijiangu^ges 
Emery,eiiqv 
AniiQun  cement  5^ 


DataVoice  -  DV-64 

Add  a  Rectifided  Natwal  Voice  to  your  system  or  equipmert. 
Voice  vocabulyrieior  multiple  phraser  tip  io  I  mm  ate  in  a 
Natural  Voice  is  .saved  in  Non-Volatile  E-PrDmi  memory. (If 
power  i&  removed  llie  recordings  will  not  be  lost).  We'll  record 
your  me?^5.age(s)  in  y  male  or  feitiiile  voict  -  or  -  you  can  record 
the  library  by  usin^  the  optional  SDS-  l(XW(Jcvelopm4mt  board 
or  an  IBM  or  compatible  computer, 

PHrallel  input  Word  Select  8  ohm  Audio  outpul 

5U0  ma  KcyJine  Output  600  ohm  Audio  outpui 

M  Kb  ft^mpting  r^te  49v  to  +  L4v  Suppty 

Multiple  Modes  Size  :  4.00'^  X  4^5' 

30  sec  -  JO  minute  Timers  Connectors  Included 

Price  I  169.00  Single  Qty  ( program m^4) 

Palomar  Teleconij  Int. 

300  Eft lerp rise  Sl  Suite  E 

(619)  746-7998 


CJRCLE  264  ON  READER  SERVICE  CARD 


THE  ORIGINAL 


2  Meter  all  Fiberglass  Quad  Now  Available  fof 
220  ■  440  Mhz,  All  tested  for  Jess  than  1 .3:1  SWR 
over  the  entire  legal  operating  range  including 
MARS  and  CAP.  Front  to  back  ratto  in  excess  oi 
24  db.  Forward  gain  exceeds  10  cfb.  Stacking 
hardware  and  harnesses  available.  Also  6  and  1 0 
element  2  meter  models  for  the  absolute  ultimate 
performance  in  DXing  and  packett  radio.  Also 
works  wonders  tor  satellite  reception.  5  Element 
'Ouad  ONLY  $79,95  +  10,00  Sm.  Order  NOW 


Performance  Electronics 

RO,  Box  31 0  ■  Conestee  SC  29636 

Call  24  Hours  A  Day   (803)  299-1072 


Factory  Authorized  Dealer  &  Service  For 

KENWOOD 

YAESU 

ICOM 


Can  Us  For 
Great  Pric&s  &  Great  Service 


TO  L  L  rn  EE  ORDE  R  Lt  N  E    1^9  0€'34  4-3 1 44 


THE 


^■if^^t^H 


CENTER 


SALES  AMATEUR  RADIO  SERVICE 


5730Matwd        SanAnlanio.  7X78218        (512J-6B0-6110 


GiVE  YOUR 

HR-2510  HR-2600 

ike  ^ame.  features  as  the 

"BIG     RIGS" 


30  Memory  Channels 
Automatic  Repeater  Offset 
Programmable  Transmit  Timeout 
Programmable  SeeK/Scan  (5  Kh^,ete) 
Programmable  Mike/CtiariTiel  Buttons 
Program^mable  Transmit  Freq.  Limits 
Extended  Frequency  Range  aoto  lajscten] 

Priority  Channel  j^^^ 

Split  Frequency  Iw^   fi 

Many  More  Features 


All  these  features  by  replacinjg 
your  radio's  existing  "CPV  chip! 

(Priority  Cliannel  requires  optional  hardware! 
$59*95         f Optional  Chip  Socket    $7.50J 


Includes  Operator's  and  Installation  Manuals 

CHwswrrcEk 

4773  Sonoma  Hwy.  Suite  132 
Santa  Rosa,  CA  95409-4269 

Write  or  call  |707)  539^0512  for  free  information 
Quantit^rice^vailable^ealeijnjy^^ 


CIRCLE  265  ON  READER  SERVICE  CARD 


X-BAND  TRAKSMIHER 

Miniature  {2Va  x  3%  x 
1")  GaAs  microstrip 
transmitter  pro- 
vfdes  10  dBm  centered  at  10.525  GHz. 
Integrated  microstrip  patch  antenna  elimi^ 
nates  the  need  for  an  externa!  antenna. 
Advanced  matching  techniques  secured 
good  temperature  stability  with  low  frequency 
pulling.  Greatforlong-rangetesting  of  radar 
detectors,  calibration  of  radar  receiving 
equipment,  and  point^o-point  communica- 
tion links. 

Complete  Assembled  System $39.00 

Parts  Si  Instruction  Kit $29.00 

Plus  $2.00  Shipping  md  Haodlmg 


INNOTEK  Inc. 


P.O.  Box  80096,  Fori  Wayne,  fN  46898 
(219)489^1711 

Visa  *  MasierCard  •  Check  *  Money  Order  *  COD 
Money-Back  Guarantee 


CIRCLE  288  ON  READER  SERVICE  CARD 


CIRCLE  293  ON  READEII  SERVICE  CARD 


SIMPLEX 
REPERTER 

USE    QNE    RRDIO    RND    ONE    SIMPLEX    F^EQUENCV 


Tiie  SimpiitHc  Rfp&ati^r  wH  autamalicafiy  r*co«i  and  e^aybach  a. 
miHnagQ.    Vin»f\  1^4  {S(^)  Sim^n  j=^Qei«at9i'  deiseis  a  c^ner  it 
will  u^^m  io  digitally  /9^xr6  Vi»  4U<£o  i»aing  tscwvi  fry  Iho 
r^ia  you  nova    lioiriflctad  ft  lo,     Whisn  Ihe  carrii^r  0rap!,  ^h4  $R3 
ilDfi  recording,  and  k&yl  l^t  txin  (PIT)  And  t^aria^ila  Ihe 
aucie  )t  Juti  recorded.     Thit  lallowt  two  or  tiers  rrabi^i  Ed  hove 
limprcx  convefsaticwi,  wtien  ihey  v«  not  in  fan^6  af  one  mitntisr, 
trji   in  rar^i  (j1  tn»  simp^gr  rapoaXV  V\S. 

•  NO  DUPLEXER  NEEDED 

•  VOICE  MAIL 

•  VOICE  IDer 

•  DTMF  REPUTE  PROGRAMABLE 

•  REMOTE  FUNCTIONS 
•AUX.  RELAY  OPTION 

^329  WITH  PL  BEJCODER  IMSTALLED 
$229  WlTVOUTPLCECOOER 


BRAmSTORM 

EMGINEERING 

(318)249-4383 

7  DAYS  A  WEEK 


CIRCLE  197  ON  READER  SERVICE  CARD 


THE  RF  CONNECTION 

^'SPECIALIST  IN  RF  CONNECTORS  AND  COAX" 

Description  Price 

UHF  Male  Phenolic,  USA  made  $  .70 

PL -259  Phenahc,  Amphenol  ,89 

PL-2  S  9  Tef ton ,  A  m  pti  e  n  ol  1 .75 

UHF  Male  Silver  TefJo-n.  USA  1.50 

Reducer  for  RG-5S  .20 

Reducer  for  RG'59  a  MINI  8  .20 


Part  No. 

PL-259yUSA 

S3'1SP-1050 

83-822 

PL-259/3T 

UG-175 

UG-176 


NMa!eRG-S.  213.214,  large  body  5,00 
N  Msie  Pii-i  for  9913.  90B6,  8214 

titsUG-21D/ua!UG-2l0/UM's  1,50 

N  Male  for  RG-S  w ith  99 1 3  Pin  3,95 

N  Msf e  f  or  R  G^8  with  99 1 3  Pin  5.75 

N  m\&tO  SO-239,  Teflon  USA  6.00 

N  Fe  male  to  PL-2  59,  Teflon  USA  6.00 

"THIS  LIST  REPRESENTS  ONLY  A 
FRACTION  OF  OUR  HUGE  INVENTORY^' 


UG-2ie/U 
99l3iPfJ^ 

i|now  in  goJd) 
UG-2 10/99 13 
UG'2ie.'9913 
UG-l46A/iJ 
UG33B/U 


THE  R.F.  CONNECTION 

213  North  Frederick  Ave,  #11 W 

Gaithersburg,  MD  20877 

ORDEflS     1  -800-783-2666 
INFO     301-840-5477      FAX     301-869-3680 

PRICES  DO  HOT  INCLOOE  SHLPP3WG 

PRICES  SUBJECT  TO  CHANGE 

VISA,  MASTERCARD,  A0D4% 

UPS  C.O.D.  ADO  l-S.OO  PBB  OI^OER 


CFRCLE  116  ON  READER  SERVICE  CARD 


fsTM    Commodore    Qt 

REPAIRABLE  POWER  SUPPLfES  "^ 


TM 


1.8  AMP 

Output 

$24,95* 


C 


Your  Choice 


C-64 


V 


4.3  AMP 
Output 
$37.95* 


SAME  OUTSTANDING  FEATURES 


•  1  Yaar  Warrajiity 

•  Compl^iejy  Repairable 

•  Eittemflit  Fuse 
*Sch[emalic  included 

•  UL  Approved 

•  A  f^UST  for  all 
Commodore  owners 


•  Utiliiss  Large  Transformer 

•  Ooes  Not  Run  Hot 

•  Plugs  Direcily  im&  Any  C64 
ComTOodore  Unit 

•  4.3  AMP  Ufill  Used  For  Add-Ons, 
Peripherals,  MuEtipte  Ofives,  or 
Packet  Radio. 


•The  Wilt  Bel  he  Lasi  Cm  Power  Supply  Vou  Will  Ev&r  Purchase* 

•Over 52"%  of  C64  Failures  Were  Due  to  Power  Supply  Malfundions* 

fTh«  C 1 28  VersKHi  Power  Supply  Costs  ?4S.50,  Plus  U  PS) 

*NEW  SPRING  CATALOG  JUST  OUT* 

Ca<l  few  yoyr  t*EW  FREE  36  pags  catalog  of  sp&ciaiiy  iiems  lar  Amiga. 
C&m<no(hM#  and  IBM.  Th^  c^isEo^  contaliis  \ov(  cosl  repla'Cemeni:  chips, 
pads,  uipgracte*,  34  diagnostic  produds,  HuHofJal  VHStap^a,  IntBrtaces.  com- 
pile pDw&r  suopty  Nr»e  gncl  oflfiar  wOrkfwkle  fHOduCIs  VOU  WON'T  lind 
arjywriBre  els'e 


Wfi  Stock  all  Ccmmodone  rflpteoeiyientfLipgrad&  chips,  (trtcJuding  Amiga)  ■ 


THE  GRAPEVINE  GROUP,  INC. 

3  Chestnut  St.       r^gjr 
Suffern,  NY1Q901    1^91 


914-357-2424  FAX914-3S7-6243 

We  Ship  Worldwide      1  •800-292-7445      PrtMsSutjsdlo Change 


CIRCLE  192  ON  READER  SERVICE  CAfTD 
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Number  1 8  on  your  Feedback  card 


New  products 

Compiled  by  Hope  Currier 


QRZ  INDUSTRIES 

QRZ  Industries  announces  the 
VB-6A  naturai  voice  recorder  as  a 
fully  assembled  kit  in  a  desktop  en- 
closure with  RFI/EMI  protection.  The 
VB-SA  can  digitize  and  store  up  to  1 6 
dynamically-altocated  messages  or 
phrases  in  stand-alone  mode,  or  100 
messages  in  a  computer  controlled 
"template"  mode.  A  message  can 
be  as  long  as  the  total  message 
allocation  of  100  seconds.  Com- 
pfetely  microprocessor  controlled, 
the  VB-SA  even  has  an  auto-incre- 
menting serial  number  capability 
(spoken  in  your  own  voice),  Using  a 
40  kHz  digitizing  rate  and  14  orders 


of  audio  filtering,  the  VB-8A  provides 
crisp,  clean  audio  to  both  a  600Q 
balanced  output  and  an  8Q  monitor 
output. 

The  introductory  price  of  the  fully 
assembled  desktop  enclosure  kit, 
tested  andburned-in,  is $375,  which 
includes  a  full  meniory  configuration 
and  an  audio/PTT  output  cable  for 
any  standard  amateur  transceiver. 
Factory-assen^bled  VB-8A  kits  have 
a  30-day  money  back  guarantee  and 
a  one-year  warranty.  Contact  Ad- 
vanced Voice  Products,  P.O.  Box 
1064.  Mauldin  SC  29662;  (803)  676- 
n7  7.  Or  Circle  Reader  Service  No. 
20t. 


TELEX 
COMMUNtCATiONS 

The  Hy-Gain  group  of  Telex  Commu- 
nications has  introduced  the  CON- 


TESTER  boom-mike  headset.  It 
features  a  noise-cancelling  dy- 
namic mike  that  favors  the  voice 
range  (100-8000  Hz)  for  maxi- 
mum interilgibility.  The  mike 
boom  rotates  so  it  can  be  worn 
on  the  left  or  right  side  of  the 
head  and  automatically  shuts  off 
the  mike  when  placed  upright. 
The  headset's  receivers  have  a 
50-15p000  Hz  frequency  re- 
sponse  and  compatible 
impedance  for  amateur  trans- 
ceivers.  The  5'  {1.5m)  headset 
cord  is  un terminated,  to  accept 
any  connector  suitable  for  the 
user's  transceiver. 

The  suggested  fist  price  is 
$102.  Contact  Telex  Communi- 
cations, tnc,  9600  Atdrich  Av- 
enue Soutli,  Minneapolis  MN 

55420;  (612}  884-4051,  MX 
(612)  884-0043.  Or  Circle  Read- 
er Service  No.  202. 


0E2DYL 

"DX  Nets  Around  the  World,' ^ 
List  10,  is  the  new  1991  edition  of 
OE2DYL's  popular  list  containing 
data  about  more  than  100  active  DX 
nets.  The  price  is  US$4  (airmail)  for 
this  new  list,  or  US$15  for  the  pack- 
age of  all  10  editions,  0E2DYL  is 


also  offering  ''DX  Beam  Headings," 
with  short-  and  long-path  bearings 
and  distances  to  more  than  450  loca- 
tions throughout  the  world  for  US$25 
(airmail)  No  checks.  To  order,  con- 
tact Dieter  Konrad  0E2DYL,  Rosen- 
gasse  t  A-5020  Saizburg,  Austria. 
Include  an  SAE, 


EPO  SOFTWARE 

EPO  Software  has  released  a  fam- 
ily of  copyrighted  logging  software 
specifically  designed  for  amateur  ra- 
dio  operators.  These  databases 
have  been  developed,  refined  and 
improved  with  the  input  of  thou- 
sands of  hams  worldwide.  Each  pro- 
gram can  generate  high-speed  hard 
copy,  video  or  ASCIi  log  files,  is  suit- 
able for  single  band  or  multiband 
use,  and  is  user  friendly  and  flexible. 
ELECTROLOG  N,  "The  Electronic 
Logbook,"  is  a  sophisticated,  gener- 
al purpose  logging  and  QSLing  pro- 
gram, priced  at  $19.95.  CONTEST 
LOG  &  DUPE  SHEET  ($1 4.95)  is  an 


easy-to-use  contest  log  program  fea- 
turing RAM-based  duping,  error-free 
default  entry,  and  super-quick 
searching.  DXCC  AUTOLOG  and 
WAS  AUTOLOG  ($14.95  each)  are 
specialty  logging  programs  de- 
signed for  DXers  and  award  hunters. 
TEN-X  LOG  ($14.95)  is  a  unique 
data  base  that  will  sort  and  alphabet- 
ize by  a  variety  of  fields,  including 
callsign  or  membership  number. 

There  is  a  $2  shipping  charge  for 
each  order.  For  more  information, 
contact  EPO  Software,  7605  A/.E 
147th  Ave.,  Vancouver  WA  98682; 
(206)  692-1679.  Or  circle  Reader 
Service  No.  205. 


VECTOR  CONTROL  SYSTEMS 

A  Great  Circle  Map  that  shows 
true  compass  headings  and  dis- 
tance for  beam  positioning  is  now 
available  from  Vector  Control  Sys- 
tem$.  This  22"  x  24"  plastic  laminat- 
ed map,  suitable  for  framing,  is  plot- 
ted in  four  colors  and  countries  are 
identified  by  prefix.  It  is  priced  at  $35 
postpaid.  Contact  Vector  Control 
Systems,  1655  No.  Mour^tain,  Suite 
104-45,  Upland  CA  91786;  (714) 
983-6250,  FAX  (714)  935-3482.  Or 


circle  Reader  Service  No.  203. 


MUSCLE  PRODUCTS 

Muscle  Products  has  announced  a 
new,  unique  demoisturant  and  corro- 
sion preventative.  MO-10  MOIST- 
OUT.  This  product  removes  water  from 
circuits  and  circuit  boards,  preventing 
corrosion,  and  cs  also  a  light  lubricant 
and  penetrant  that  will  reject  and  repet 
dust  because  of  a  petrochemical  bond- 
ing technique  that  repels  airborne  con- 
tamlnants  by  causing  a  dipofe-dipole 
interaction,  or  "cation  exchanget"  on 
the  surface  of  the  metal  MO- 10  also 
removes  corrosion  and  corrosion 
bridges  from  PC  boards  after  a  light 


spray  and  brush  application,  and  pro- 
hibits further  corrosion  from  taking 
place.  Its  dielectric  strength  is  rated  at 
45  kV. 

MO-10  is  available  In  16  oz.  ptastic 
pump  spray  bottles,  5  gallon  pails,  and 
55  gallon  drums.  The  suggested  retail 
price  for  the  16  oz.  bottle  Is  $6,39,  plus 
S  &  K.  (Say  that  you  saw  it  in  73  and  get 
a  10%  discount.)  For  more  informa- 
tion, contact  Muscle  Products,  188 
Freaport  Road,  Butier  PA  1 6001;  (800) 
227-7049.  (412)  283-0567.  Or  circle 
Reader  Service  No.  204- 


WHATS^UP 

WHATS-UP 1 .00  is  a  software  tool  providing  radio  amateurs,  or  educators, 
with  the  capability  to  perform  experiments  in  spacecraft  orbital  dynamics,  as 
well  as  monitoring  the  environment  on  board  several  of  the  OSCARs  during 
individual  passes  or  over  long  periods  of  time.  Capturing,  decoding  and 
displaying  telemetry  from  orbiting  spacecraft  in  real  time,  in  the  classroom,  is 
an  excellent  way  of  introducing  space  science  to  students.  WHATS-UP  lets 
you  do  thiS  using  readily  available  low  cost  equipment.  The  documentation 
covers  telemetry,  the  spacecraft  themselves,  receiving  antennas,  radio  re- 
ceivers, modems,  and  the  software  used  to  both  decode  and  display  the  data 
in  real  time  and  to  do  a  post-pass  analysis. 

WHATS-UP  ts  available  for  $35  for  a  single  copy,  or  $195  for  a  classroom 
license  of  up  to  10  users.  Contact  Joe  Kasser,  FOB  3419,  Stiver  Spring  MD 
20918;  (301)  593-6136,  data  BBS  (301)  593-9067,  CompuServe 
70531, 1405.  Or  circle  Reader  Service  No.  206. 

QSO  SOFTWARE 

QSO  Software's  new  program,  QSO  Comp-Troller™.  provides  the  ulttmate 
companion  for  controlling  your  late  model  Kenwood  radio,  ft  is  composed  of 
two  programs,  one  for  the  Macintosh  and  one  for  MS-^DOS  machines.  It  will 
manage  the  interface  between  you  and  any  Kenwood  transceiver  that  sup- 
ports the  IF-232C  interface.  Frequencies  can  be  directly  inputted  by  clicking 
on  the  VFO,  Memory,  or  SubBand.  then  keying  in  the  new  frequency  or 
modifying  the  existing  one.  Memories  can  be  read  from  the  transceiver  and 
stored  on  disk  or  read  from  disk  and  transmitted  to  the  transceiver.  The 
program  also  l<:eeps  track  of  any  adjustments  made  directly  on  the  rig  and 
reflects  them  on  the  computer  display. 

The  suggested  retail  price  for  the  QSO  Comp-Troller  is  $99,55,  For  more 
information,  contact  QSO  Software,  203  Partridge  Way,  Kennett  Sq.  PA 
19348;  (215)  347-2109.  Or  circle  Reader  Service  number  207. 
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COMMUNICATIONS 
ELECTRONICS  INC 

SmBrgBtfcy  OpBrati^ns  Center 

has  expanded  to  our  new  two  acre  facility 
and  World  Headquarters.  Because  of  our 
growth,  CEi  is  now  your  one  stop  sourc& 
for  emergency  response  equipment.  When 
you  have  a  command^  control  orcommuni- 
cations  need,  essential  emergency  sup- 
plies can  be  rushed  to  you  by  CEL  As 
always,  for  over  twenty  two  years,  we're 
ready,  willing  and  able  to  help. 

Our  R  ELM  two-way  radio  transceivers  were 
especially  created  lor  government  agencies. 
When  you  need  to  talk  to  police,  fire,  ambu- 
lance, or  state,  federal  and  international 
response  forces.  RELM  transceivers  may  be 
quickly  programmed  for  up  to 48  frequencies. 
Listed  betow.  are  some  of  our  most  asked 
about  transceivers.  For  addilionai  assistance. 
call  CEI  at  313-996-8688. 

NEWl  RELM^  RSP500-A 

List  price  S4&5.00/CE  pHce  $ai9.g5/SPECtAL 
2Q  Chmnnmt «  S  Wait  •  Hmndhatd  Trans  ceivor 

Frequency  range:  148-174  MHz.  continuous  cov&raga, 
WiU atso  work  134-148  MHi.  wtfh  reduced per/ormanca. 
The  RELM  RSP500B-A  is  our  most  popular  pro- 
grammableS  watt  20  channel  handheld  transceiver 
You  can  scan  20  channels  at  up  to  40  channels  per 
second  It  includes  CTCSS  tone  and  digital  coded 
squelch.  Snap  on  balteries  give  you  plenty  of 
power  Adcfitional  features  such  as  time-oul  timer, 
busy^chanrvef  lockout,  cloning,  plug-in  programming 
and  IBM  PC  com  pa  lability  are  standard  It  is  F.C.C 
type  accepted  for  data  Iransmission  and  D-O.C. 
approved  We  recommend  atsoonlertng  ttie  BC45 
rapid  charge  t^a  hour  desk  baffery  charger  for 
$99  95.  a  deluxe  leaf  her  case  LC45  for  $43.95  arid 
afiaxternal  speaker  microphone  with  clipSII45  for 
$59-95.  Since  this  radio  is  programmed  wtth  an 
externa)  programmer,  be  sure  to  also  order  one 
PM45  at  S74.95  for  your  radfo  system. 

NEW!  RELM®  UC1 02/UC202 

Ust  price  SI  2e.33/CE  price  $79,95/SPECIAL 
CEI  understands  that  all  agencies  want  excellent  com- 
municallons  capability,  but  most  departments  are 
strapped  for  funds.  To  help,  CEI  now  offers  a  special 
package  deal  on  the  RELM  LIC1D2  one  watt  transceiver. 
You  get  a  UC102  handheld  transceiver  on  154.57O0 
MHz.,  i\ex\b\e  antenna,  battery  charger  and  battery 
g&Ck  for  only  S79.95.  If  you  want  even  more  power, 
ormr  the  RELM  IIC202  Iwo  watt  transceiver  for  SI  1 4.95 

NEW!  RELM'  RH256NB-A 

L»St  prfce  S449.95/CE  price  S299,9S/SPECIAL 
f  0  ChmntfBf  •  23  Watt  Tranmcaivar  •  Priontf 
rifn«-ot#l  Umar  •  Off  Hook  PHoutjf  Channal 

The  R£LM  RH256MB  iS  !he  updated  version  of  the 
popular  RELM  RtH2560  sixte en-channel  VHF  land 
mobile  transceiver.  The  radio  technician  maintairt^ 
ing  your  radio  system  can  store  up  to  1 6  frequencies 
without  an  external  programming  toot.  All  radios 
come  With  CTCSS  tone  and  scanning  capabilities. 
This  transceiver  even  has  a  pnorlty  function.  Be 
sure  to  order  one  set  of  programming  instructions, 
part  #  PI256N  for  SI 0.00  and  a  service  manual, 
part#SMRH256Nfor$a4.95fortheRH2$eNB.A 
BO  Watt  VHF  150-162  MHz.  version  called  the 
RHe06B  is  available  for  $429.95.  A  UHF  15  watt, 
16  channel  similar  version  of  this  radio  cabled  the 
LMU1 5B-A  is  atso  available  and  covers  450-482 
MHz.  for  only  S339.95.  An  external  pfogrammir^g 
unit  SPM2  for  $49.95  iS  needed  for  programmir^ 
the  LMUl^B  UHF  transceiver 

NEW!  RELM'  LMV2548B-A 

List  price  S423.33^CE  pHce  $289. 95/ SPECIAL 
40  Chmnnmi  •  25  Watt  Ti-an^caivar  a  prioHtf 
BBLM's  n^w  LMV2548B  gwes  you  up  (o  4fi  channels 
wtiich  can  be  organized  into  4  separate  scan  areas 
for  convenient  grouping  of  channels  and  improved 
communications  efftciency  With  an  external  pro 
grammer.  your  radio  technician  can  reprogram  this 
rad»Q  In  minutes  with  the  PMlOOA  programmer  for 
$99.95  without  even  opening  the  transcetver.  A 
similar  1 6  channel,  80  watt  unit  calledthe  HMV60B 
is  available  tor  $489,95.  A  low  band  version  called 
the  RML60A  for  30-43,000  MHz.  or  the  RML60B 
for37-50.QOO  MHz.  is  also  available  for  $489.96. 


RELM®  Programming  Tools 

H  y^u  are  the  dealef  or  radio  technictan  maintaining 
your  own  radio  system^  ■^u  muat  order  a  programming 
tool  to  activate  various  transceivers.  The  PC  K I  T0 1 0  for 
$  1 43.35  is  designed  to  program  almost  ail  RELM  radios 
by  irrferconnecTrng  betVMeen  a  MS/DOS  PC  and  the 
radio  Th€pMlOOAforS99  95  fs  designed  10  ex ternalty 
program  the  R M V60B,  flML60A.  RMLSOBaiKJ  LMV2548 
radios.  The  $PM2  tor  $49.95  ts  for  the  LMV25B  and 
LMU1 5B  transceivers.  The  RM PI  for  $49,95  is  for  the 
R MU 45 B  transceiver.  Pfogramm^fS  must  b&  used  wflh 
caution  and  onty  ^yquaiifiad  personnei  because  incorrect 
pfograrrimmg  can  causB  severe  interferafrce  and  dis- 
fupiion  to  operaiirfg  communications  systems. 

if*  it  Uifiden  CB  Radios    it  if  it 

The  ijnfden  line  ot  Citizens  Band  Radio  transceivers  is 
designed  to  give  you  emergency  communications  at  a 
reasonable  price,  Uniden  CB  radios  are  so  reliable  they 
have  a.  two  year  limited  warranty 

Pfl03lOE-A3  Umdon^QCh.  Poriat>ie/Mot)-ieCa  .  172  95 
PR0330i-A3  Unide/i  40  Ch  f^^mote  mount  C8  S99,95 
GRANT-AS  Umden  40  ctianfielSSBCS  mobile  Si  52-95 
WA5HINGTOH*A  Lfmaan  40  ch.  5SB  CB  base  S20^  35 
PCI  22'A3  UnKian  40  c*»nneJ  SSS  CB  mobMe  S  n  3  95 
PCdeA-A  UntdBn  40  c^anrt^l  CB  Mobile.  S7d  95 

Pflt>5tOXL'A3  Um(S9f>  445  channel  C9  Mol>«l«  t34  95 

PH0520XL-A3  Un>iien  4Q  chanri^  CB  l^obtie  $49  95 

PR0S35E-A  Untden  40  channel  Cfl  Mobile $73.95 

PR05^W-A  Uniderj  4d  ch  weather  CB  Mot>rie  $7S  95 
PR0640E-A3  Uwden  40  Ch  SSB  CB  mobile  $  1 33  95 

FflOeiOE^A  Umdin  40  <;hannei  SSB  CB  Base. .  .$1 74.95 

it  it  it  Uniden  Radmr  Deteciars  •  •  • 

Buy  the  finest  Uniden  radar  detectors  from  CEI  today. 
CAROA3  UnftS^n  credit  card  sue  radar  detector. .  ST  27.95 

nD3XL-A3  Uniden  3  band  radar  detector  SI  £4,95 

HD9GTL'AUme*en" Passport"  size  radar  detector, , ,  is9.95 
RD9XL-A3  Ufifdan  "micro"  size  radar  detector  . .  $1 07,95 
RD25-A  Uniden  visor  mount  radar  detector ,,..,...  $54.95 

Bearcats  200XLT-A 

List  price  S509.95/CE  price  S239.95/SPECIAL 
i2-Bmndf  200  Channat  •  BOO  MHe,  Handhatd 
*aarch  •  Umit  •  Moid  •  Pri&rity  *  Loifknui 

ftaquancy  rang^  2j9-64,  r  fB- 1  74,  ^06  5  ^2,  50$  956  MHt 
EncHid^S  823  93  75-849(^1^5  and  868  98  7S-894  0 125  MHi 

Tile  Bearcat  200XLT  s€ts  a  newsfandard  tor  hand- 
held scanners  in  performance  and  dependabHiiy 
This  full  featured  unit  has  200  programrnabfe 
channels  wirh  10  scanning  banks  and  12  band 
covefage.  tf  you  warkt  a  very  simjrar  model  without 
the  800  MHz  band  and  100  channels,  order  th& 
BC  100XLT'A3  lor  onty  S  179.95.  Inctudes  antenna, 
carrying  case  with  bell  loop,  nt-cad  battery  pack, 
AC  adapter  and  earphone.  Ofderyoyr  scanner  now. 

Bearcat®  800XLT-A 

List  pric©$549.95/CE  price  $239,96/5  PEC  I AL 
i 2- Band,  40  Channmi  •  No'cryaial  acannar 
firiority  control  •  Samreh/Scart  a  MC/OC 

Bancis:29'54.  UB-174,  40B-5I2,  B06-9J2  MHz 
§taw.,.n0tMng  mMcfuamd  In  tha  BO^Oi2  MHx  tartd* 

The  Uniden  800 XLT  receives 40  channels  jn  two  banks, 
Scans  15  Channel  per  second.  Size9Vi "  >[4Vf '  x  tZVi  " 
tt  yOM  do  not  need  the  800  MNr,  band,  a  similar  n>odel 
called  the  BC  210XLT-A  is  available  tar  S17S  d5 

NEW?  Uniden    MR8100-A 

Call  313*996-B88S  for  speciai  CEI  pricing 
ia-Oandf  too  Qharvtat  •  Buntalllanca  mcannmr 

Bands:  29-54,  t  t6-t74,  406-5  tZ  BQ6-956  MHi 
Th^  Uniden  MRS  100  Surveillance  scanner  is  different 
from  all  other  s<^nners  Origmally  designed  for  mtel- 
ligerK:e  agencies,  fire  depariments  and  put^iic  safety 
use.  this  scanner  offers  a  breaHtriroMgh  of  new  and 
enhanced  features.  Scan  speed  is  almost  1 00  channels 
per  second.  You  get  four  d^git  readout  past  the  decimal 
point.  Gompfete  coverage  of  800  MHz  band  when 
pro9rarnmed'  wifh  a  personal  ccmputer  Alphanumenc 
designatijon  of  channels,  separate  speaker,  t>ac;KNl  LCD 
display  ^nd  more.  To  activate  the  many  unique  features 
of  the  Uniden  MR81 00  a  computer  interface  program  is 
a^aiiable  for  $19.95.  Due  to  manufacturers'  territorial 
restrictions,  the  MRS  100  is  not  available  for  dmci 
shipment  from  CEI  to  CA,  OR,  WA.  NV,  ID  or  UT. 

NEW!  Ranger^  RC 1 2950- A3 

List  price  S549.95/CE  price  $25d.95/SPEClAL 
iO  Maiar  Mob  Ha  Tranacaivar  a  Diuiial  YfO 
Fat  I  Band  Covaraga  e  AihModa  Oparation 
BacktH litfutd crymimldfapiar  e  Rapaatar  Sptitw 

RiT  •  to  Pfogrmmmmhia  Mamory  Pomiiionm 

FrsQuencv  Cov^fAge  2B  0000  MH£  to  29  6999  MHi 

The  Ranger  RCt2950  Mobile  10  Meter  Transceiver 
has  everything  you  need  fo^  amateur  radio  com- 
municatioris.  The  RF  powef  control  feature  m  the 
RCf2950  allows  you  to  adjust  the  RF  output  power 
coniinuDusly  from  1  watt  through  a  full  25  watts 
output  on  USB.  LS8  and  CW  modes.  You  get  a 
no<se  blanker,  roger  beep.  PA  mode,  mike  gam. 
digital  VFO,  built-in  S/RF/MOD/SWR  meter.  Fre- 
quency selections  may  be  made  from  a  switch  on 
the  microphone  or  the  front  panel.  The  RCI2950 
gives  you  AM,  FWt,  USB,  LSB  or  CW  operation.  For 
technical  info,  call  Ranger  at  6l9-259'0287. 


RELM 
LMV2548B 
Only  $289,95 

OTHER  RADtOS  AMD  ACCESSORIMS 

XC365' A  Umden  UKra Clear Ptus Cordieas Phone. .  SflS.SS 
CT7B5S- A.  iJr\{don  gpeakerphone  cordless  phone. . .  £109.95 

BCS5XLTA  a&arcat  10  cl^annsl  scanner S1 14.95 

ADIOO'A  Plug  krt  wall  charger  for  aC55XLT  .  S14.95 

PSOO!  A  Cigaretle  lighter  cable  tof  8C5SXLT SI  4.95 

VC0O1  ACarry'rt0caseforBC55XLT     Si  4.95 

BC70XLT-A  a^arcar  20  channei  scanner  $159.95 

BCt42XL-A  9oafcat  tQ  ct^,  10  l^nd  AOatitv&i  S84.95 

BC147XLT-A  Beafcmi  1 6  cJi.  10  band  Gcarvn«r  , . .  $94.95 
SC1T2XUA  Bear^9i  2Q  ch.  1 1  Ijand  scanner, ....  S1 34.95 
BCt77XLT>A  B«arcat  16  di.  1 1  band  scanner . . .  Si 34.95 
BC590X LT-A  Bearcat  1 00 crw  1 1  tMAd&canner. .  $  1 94  95 
BC760XLTA  d«arcar  1 00  ctL  1 2  bacidftcann«r,  S254.95 
BC002-ACTC3Stoneboaid*firaC53Q^60XLT  S  54.95 
BG003-A  Swilcrt  assembly  for  BC5S0/T60XiT  S22.9& 
8Ca55XLT»A  Bearc^f  50  ch.  1 2  tiand  scanner  S 1 99. 9 5 
BC1  -A  B^arc^t  Ijnformation  scanner  wiTh  CB  51^29.95 

BC330A-A  Seafc«l  tnformation  scanner  $99  95 

BCSeOXLT'A  Baafcai  1S  ch  10  band  scanner  594.95 

BP205^A  Ni-Cad  batt  pacii  for  BC20O,  BdOOXLT  S39  95 
TMAVE  LLER2' A  Gruncf/g  shortwave  receiver  S£9.9^ 

COSMOPOLITE  A  Grundig  shortwave  receiver , ...  Si  99,95 
SATELLITSOO-A  Grundig  shortwave  receiver         S679.9S 

SATCLLIT^SO  Grufidtg  shortwave  receiver £949.95 

ATS^O^A-A  S^ngsan  shortwave  recetver. .!.S159.95 

741 02 'A  Midt&nd  emergency  weather  receive'' .  £39,95 
77 1 1  e-A  JWfd^d jid  CBwfthVHFweat he ri  antenna. ,  £66.95 
771ia-A  MtdtsndCB  mobile  with  VHF  weather  $6295 
7791  B'Af^tdiand CB  podablewith  VHF  weather , .   ,  $79.95 

76300-A  MfdSand  CB  base  station .,.....-   $92.95 

FBE'A  Frequencjf  Dtrectory  tor  Easlern  U.5A. . .  ^ .  S14.95 
FBW-A  Frequency  Directory  for  Wesiern  USA. .  .  S14  95 
flFDt'AMI.fUJN.  KY.OH,  WIFr^uef^CyDifeclC^       Si 4.95 

RFD2-ACT,  ME,  MA,  NH,  Ri.  VT  D»rectOfV Si 4  95 

RFD3'A  DE,  DC.  MO.  NJ.  NY.  PA.  VA.  WV  Oir S14  95 

R FD4' A  AL,  AR.  FL.  GA.  LA.  MS.  NC.  PR.  SC  TN.  VL  .  i  1 4. &5 
RFOS-A AK,  10,  tA.  MN,  MT,  HE,  ND.  OH. SO.  WA.  WV . . .  H4  9S 
RFD6  ACA.  ^iV,  UT  AZ.  HI,  GU  Freq  Direclory  S  14.95 
BF07'A  CO.  KS,  MO,  NM,  OK  TX  Ff^q.  Direciory        Si  4  95 

PWB-A  Passport  to  World  Band  Radio ,...516.95 

ASt>-A  AirpJane  Scanner  Directory. £14.95 

TSG-G7  ^Top  Secret'  Regj&rry  ot  OS,  Qovt.  Frect  £  1 6.95 
TTC'A  Tune  in  on  telephone  calls. .  S  14.95 

CBH-A  Bjg  CB  Handbook^^AM/FM/Freetoand  £  14.95 

Tf C-  A  Tech  rtiqufls  tor  I  nter  c  epting  Ckhti  rrvufucaiione  -  £  1 4.95 
RRF- A  Railroad  frequency  directory    ,         .  .$14.95 

EEC- A  Embasay  &  Espionage  Communications. .  .  £l  4.95 

SMH-A2  Scanr^er  Modihcation  Handbook  Vol.  2 $1  &.95 

LIN'A  Latesi  InteHiQence  by  James  £.  Turtoell        .$16.95 

A@0-A  Magnet  mount  mobile  scanner  antenna  $34.95 

A70'A  Base  station  scanner  antenna , , . .  534.95 

USAM M- A  Mag  mouni  VHP  ant.  w/  I S'  cable ......  $39.95 

USAK'A  ^"  hole  mount  VHF  ant.  w/  17^  co&le  .  $3 4. 9 5 
Arid  $4.00  shipping  for  all  scc?e££Ona£  ordered  at  the  aamettme. 
Add  $15.00  shippung  oer  radio  and  $4  00  per  snterina. 

BUY  WITH  CONFIDENCE 

Mi^ctiigan  fe5id«nt«  iplea&e  add  4%  sales  idA  Of  &u$j^y  your 
tax  I  O.  numtMr  Written  pu retire  orders  are  acceotedfrom 
approweil government  agencies  and  most  «eii  rated  firms,  at 
9  10%  Surctiarge  tor  net  tO  biHing  Ail  sales  are  subject  to 
avaitabtirt^,  acceptanre  and  vefFftcali{>n  Prices  terms  and 
specifications  are  subject  to  cl^ange  without  notice.  All 
prices  a  re  m  U  S  dot^rs  OutotslocK.tiems  wiii  bep'acedon 
bacKortier  automaticaity  or  equivalent  product  substituted 
unless  C  E  H  s  J  n  si  ruct  ed  dilf  erentty  A  S5 .  00  Addit  ion  a  l'  l^a  nd- 
ling  tee  wiEi  be  ciiarged  tor  ail  orders  with  a  merchandise 
lotal  under $50.00  Stiipments are  FQ. 3  CEi  v^arehouse  tn 
Ann  Arbof,  MrchtQAn,  No  COD'S.  Not  responsible  for  typo^ 
graphical  errors 

Mail  orders  tp:  Commun  leaf  torts  Efectronicsr 
Box  1045.  Ann  Arbor.  Mtchigan  48106  USA.  Add 
S1S.Q0  per  radio  for  U.P.S.  ground  shipping  ar>d 
handling  In  the  continental  USA.  For  Canada^ 
Puerto  RicOk  Hawalin  Alaska^  or  APO/FPO  defivery, 
shipping  charges  are  two  times  continental  U.S. 
rates.  It  you  hasre  a  Discover,  Visa,  American  Express 
or  MasterCard,  you  may  call  and  place  a  credit  card 
order.  5%  surcharge  for  PiUmg  10  American  Expf  esSv 
For  credit  card  order,  call  toll-free  m  the  US  Dial 
800-USA-SCAN.  For  information  call  31 3-996^8888. 
FAX  anytime,  dial  3i3'663'8B8e,  Ofder  today 

Scanner  Pi^tribi^tion  Cenler'  and  C£*  logos  are  trade- 
marks of  Dommunicaii&ris  Electronics  Inc 
Sale  dates  3/ 1  &/9l  -  lQ/at/9t  AD  «032591'A 

Copyrights  1991  CommunFcatfonftElsctr&nteslnc. 

For  more  information  call 

1-313-996-8888 

Communications  Electronics  Inc. 
Emergency  Operations  Center 

P.O.  Box  T045  a  AnnAfbor,  Michigan  48106-1045  Lr,S,A. 
For  orders  call  3^3-996-8888  or  FAX  31  3*863^8888 
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Abo  ve  and  beyond 

VHF and  Above  Operation 


C.L  Houghton  WB6iGP 
San  Diego  Microwave  Group 
6345  BadgBf  Lake  Ave. 
San  Diego  CA92tt9 

Laser  Commurti cation  Systems 

This  month  I  will  continue  detailing 
canstructfon  of  a  complete  laser  com- 
mLinicatbns  $y$(enn.  tast  month  I  wen! 
over  thd  baste  power  supply  tor  the 
HeNe  (Helium  Neon}  taser  that  sen/es 
as  system  transmittef.  This  month  we 
will  get  into  the  parts  r^eecied  to  con- 
stnjct  a  light  dmector  coupled  tnto  a 
high  gain  audio  amplifier  to  serve  as 
system  receiver 

The  optical  detector  converts  Ihe 
Jaser  beam  into  a  signal  coupled  to  the 
audio  amphrier.  A  12  volt  mufTin  fan 
modulates  the  transmitter  by  passing 
the  iasef  b«am  through  the  spinning 
blades.  The  fan  blades,  spinning  at 
about  t  kHz,  chop  the  beam  into  seg- 
ments, which  the  receiver  detects. 

We  can  refine  the  audio  amplifier  de- 
sign, but  we  must  stop  a\  some  point 
for  stability.  Additional  system  gain  can 
i^  obtained  by  optical  gain,  using  a 
telescope  or,  in  our  case,  a  large  fresnel 
lens  which  focuses  energy  onto  the 
detector  element,  converting  lightto  a 
DC  current, 

The  Amplifier  (Receiver)  Circuitry 

The  audjo  amplifier  circuitry  is 
shown  In  Figufe  1 .  From  the  gain  po- 
tentiometer (10k)  to  audio  out,  it  fs 
nothing  more  than  a  basic  audio  ampli- 
fier. The  first  stage  is  quite  special  as  it 
provides  gain  at  1  kHz  which  is  cen* 
tered  about  the  transmitler  aydfo  fre- 
quency. This  is  due  to  the  feedback 
network  between  ptns  3  and  9.  Initial 
tests  showed  that  light  sources  such  as 
argon  and  sodium  lamps  gave  off  a  60 
Hz  hum  when  the  detector  was  pointed 
in  their  direciion.  The  feedback  circuit 
did  wetl  in  limiting  the  hum,  saving  our 
eardrums. 

The  pin  diode  detector  is  the  current- 
feed  to  the  op  amp.  If  all  is  working  well 
when  you  pomt  the  detector  at  a  neon 


lamp  you  will  hear  a  60  Hz  hum  in  your 
system,  tt  your  laser  js  op>erationai,  be* 
ing  chopped  by  !he  muffin  fan,  you  will 
hear  the  1 000  hertz  tone. 

Don't  point  the  (aser  at  the  detector; 
point  it  at  some  distant  object — say. 
the  tnd  of  your  work  bench,  and  point 
the  detector  in  tt>e  same  direction.  As 
your  lens  and  system  becoffte  more 
sensitive,  this  distance  can  be  in- 
creased. 

A  Few  Basics 

The  frequency  of  a  l-leNe  laser  Is 
632-8  nanometers  or  6328  angstroms. 
One  angstrom  is  equal  to  one  ten-tfiou- 
sandth  of  a  micrometer  If  you  wanl  to 
woffc  that  out  to  frequency,  if  comes  to 
474  THi,  Of  474,083  GHz  if  you  prefer. 
This  frequency  of  iight  is  in  the  visible 
speetrum,  and  appears  as  an  intensely 
bright  red  beam.  Most  supermarket  bar 
code  scanners  use  HeNe  lasers ^  which 
suggests  a  sourf^e  for  surplus. 

Tfie  word  "laser"  originated  as  an 
acronym  for  "Light  Amplification  by 
Stimulated  Emission  of  Radiation/* 
HeNe  lasers  are  composed  of  a  glass 
tube  filled  with  a  gas  miicture^  High 
vottage  (around  tO  kV)  impressed 
across  two  electrodes  is  necessary  for 
iniliaJ  ignition  of  this  gas,  and  1500  to 
2600  volts  is  necessary  to  maintain  op- 
eration. The  las  ing  action  takes  place 
in  a  fine  capillary  tube  housed  inside 
the  main  tube,  Tlie  open  end  of  the 
capillary  tube  is  pointed  towards  the 
output  or  partially  reflective  mirror  end 
of  the  laser, 

Buying  Lasers 

Lasers  can  be  purchased  in  Iwo 
forms;  plasma  tubes  or  heads.  A  plas- 
ma tube  is  a  laser  with  just  the  giass 
envelope.  A  faser  head  is  a  piasma 
tube  mounted  inside  a  metal  tube  with 
a  high  voltage  cable  and  connector  at- 
tached Usually  a  ballast  resistor,  lo- 
cated inside  the  tube,  comes  as  part  of 
Ihe ''head." 

Vou  should  check  to  determine  if 
your  head  has  a  ballast  resistor.  THJS 
IS  A  VERY  Ifc^IPORTANT  STEP.  I(  you 


SIDE 


eOTTOli 


UT-I4I  SEUI-fttCID  COiM 
J4I  [3  PIECES! 

Iftf  flVCNCS 


SOLDEH  TD 
ON  PC  BQAHO 


STfllPLUlf 


Figure  2.  Fitter  for  fB96  MHz  using  0. 14  f  rigid  coax.  Three  dB  bandwidlh  of  14 
MHi  Ten  dB  bandwidth  of  23  MHz.  Totai  toss  througti  the  fitter  is2dB.  (Construe^ 
tion  detaits  by  Chtp  Angie  N6CAJ 


try  to  connect  a  power  supply  and  there 
is  no  ballast  resistor  on  the  head,  you 
may  damage  the  tube  (f  the  current 
Row  Is  higher  than  norm  at, 

\t  in  doubt  about  whether  your  head 
has  a  ballast  resistor^  you  can  add  one 
before  you  do  your  first  test.  You  can 
always  remove  it  if  trs  not  needed.  The 
idea  is  to  limit  current  to  the  tube.  Insuf- 
ficient current  does  no  harm,  A  10  mW 
laser  requires  about  6  to  7  mA,  while  a 
2  to  3  mW  laser  needs  only  a  few  mA. 
My  laser,  obtained  from  a  junk  high 
speed  commercial  printer,  has  a  power 
output  of  10  mWn  This  makes  it  a  class 
III  laser,  since  the  output  is  between 
one  to  several  hundred  mW, 

BE  VERY  CAREFUL.  Looking  into 
any  laser,  particuldrly  a  class  III,  can 
cause  eye  damage.  Believe  me,  this 
beam  is  extremely  bright.  Looking  at  it 
from  the  side,  you  may  think  it's  not 
that  bright,  but  trust  me:  It  is.  Also. 
though  its  spot  si^e  is  small  beware  of 
looking  at  its  reflection.  This  can  cause 
discomfort- 

I  found  a  supplier  for  lasers  and  laser 
power  supplies  thai  is  quite  reason- 
able: Karl  Gedeon^  P.O,  Box  2336. 
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Ftgure  f  The  Laser  recenfe  system.  Note  1:  The  70  ^F  capacitor  removes  the  tow  frequency  component  (AC}  from  the 
optodeteaor  Note  2:  The  12  pF  capacitor  on  the  ^rst  stage  of  the  TL-QG4  prevents  oscitfations  and  improves  stabitify.  fsioteS: 
Adjust  the  feedback  network  on  the  first  stage  of  the  TL'Q64  to  maximize  at  your  frequency  (approx.  I  kHz).  Response  ts 
broadbarni  in  nature 

62    73  Amateur  Radio  Today  •  July,  1991 


Stanford  CA  94309.  A  complete  1 0  mW 
faser  head  and  12  volt  power  supply 
from  Karl  cost  only  $1 00,  and  2  to  3  mW 
lasers  are  quite  a  bit  less.  He  also 
stocks  laser  related  componentSi  in- 
cluding laser  pointers  in  the  2  to  3  mW 
range  (small)  and  higher  power 
pointers.  I  purchased  a  system  from 
him  and  was  very  pleased.  He  also  has 
2  to  4  mW  pointers,  all  operating  from 
12  volts  DC. 

In  our  first  experiment,  we  used  a 
laser  transmitting  over  a  two  mile  plus 
path  with  the  beam  so  bright  at  the 
receive  site  that  it  appeared  to  be  four 
city  blocks  on  fire.  There  was  not  a  city 
light,  even  at  a  nearby  shopping  center 
complex  with  ail  the  sodium  parking 
lights  on,  that  could  give  a  comparable 
brightness  on  the  horizon.  Only  the 
street  light  nearby  was  comparable* 
but  it  wasn't  as  bright  as  the  laser  At 
this  two-mile  distance,  the  1  milllradlan 
spot  size  (at  the  transmitter)  had  in- 
creased to  a  5-fool  wide  spot. 

Set -Up  and  Testing  Details 

Let's  get  into  ihe  details  of  the  sys- 
tem that  Kerry  N6IZW  and  I  put  togeth- 
er for  the  test  jysf  deschbed.  The  laser 
power  supply  was  operated  from  the 
1 10  VAC  mains,  so  it  remairted  at  Ker- 
ry's home.  Modulation  of  the  laser  was 
done  with  a  12  volt  DC  muffin  fan.  The 
receiver  was  a  photo  PIN  detector  sal- 
vaged from  scrap  medical  equipment. 
The  detector  was  tied  to  a  current  am- 
plifier for  a  first  stage  to  give  low  noise 
amplification  of  the  stgnai  coming  from 
the  detector.  The  remaining  circuitfy  is 
an  audio  amplifier  that  amplifies  the 
1000  Hz  modulation  from  the  trans- 
mitter. 

Many  different  types  Of  tenses  were 
employed  on  a  hand-held  optical 
bench  to  evaluate  the  performance  of 
iTm  test  tens  and  the  detector.  It  was 
found  that  a  Radio  Shack  "cigarette" 
paratx)l!C  reflector  at)Out  three  inches 
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in  liiaineter  would  give  a  gcx>d  signal, 
focusing  tfie  laser  beam  into  the  detec- 
tor.  Several  oiher  items  were  tried,  in- 
cluding a  magnifying  mirror,  and  they 
all  worlted.  The  larger  the  'lens/'  the 
belter  the  light  gathering  or  total  sys- 
tem gain. 

Then  we  tried  an  fi*  x  10*  fresnel 
lens,  not  a  high  quality  type,  but  father 
one  inttrtcfed  for  mag^rfyir^g  print  For 
reading,  with  a  focal  iengih  of  10  to  1 1 
inches  The  bes\  pan  of  this  lens  was 
the  cost,  $1.50  at  most  stationery 
stores .  It  worked  super, 

Kerry  found  a  plastic  trash  can  at  a 
local  store  and  mounted  the  lens  on  the 
open  erKl,  and  placed  the  detecloi-  on 
the  center  bottom.  The  lens  was  buill 
out  a  little  bit  to  achieve  proper  focus 
depth  to  the  diode.  In  initial  tests  with 
this  detector  system,  we  were  able  to 
detect  the  reflection  from  the  laser  at 
almost  anything  we  were  able  to  see. 
The  spot  was  reflected  off  of  trees  and 
wires  at  half  a  mile  and  more. 

Improvements 

This  proved  to  be  an  e^ccellenl  lest 
because  it  was  so  simple  and  gave 
positive  results  of  sensitivity  and  sys- 
lefn  evaluation.  SevefaJ  improvements 
were  made*  pushing  the  reflection  de* 
lection  range  further  out.  The  first  mod- 
ification pushed  the  range  out  to  over 
tOOO  feet.  Street  Hghting  created  60  Hz 
interference  and  high  level  annoyance 
In  our  ears.  The  feedback  scheme  to 
solve  this,  mentioned  earlier,  was  de- 
Vekiped  by  Kerry  N6IZW.  It  worked  SO 
well  i  c^yld  not  thieve  it.  This  mod 
pushed  the  detection  range  to  just  per- 
ceivable light  reflections  with  the  trash 
can  and  fresnet  lens  system. 

This  system  was  so  sensitive  thai  we 
could  point  the  detector  skyward  and 


detect  other  interesting  noises.  One 
noise  source  was  aircraft  strobe  lights. 
They  sounded  like  a  dull  thud,  thud  al 
the  strobe  rate.  When  the  aircraft  was 
prop  drrven,  and  \ts  attitude  iust  right, 
we  could  hear  the  running  Hghts  t^ing 
chopped  by  the  propellers  at  a  high 
audio  rate.  No  noise  came  from  incan- 
descent lighting,  however  flucrescent, 
sodium,  and  similar  type  streetlights 
woutd  project  at  the  AC  switching  rate. 
This  was  platnty  heard  on  the  head- 
sets. These  lights  could  be  picked  up 
many  miles  away. 

Even  during  very  heavy  cloud  cover 
on  a  pitch  black  nighi,  Kerry  was  able 
to  hear  the  strobe  of  an  aircraft.  Pomt* 
ing  was  not  critical,  a$  the  cloud  cover 
defused  the  strobe  light.  He  could  not 
see  the  light  visually,  which  illustrates 
the  system's  sensitivity. 

The  PIN  photodetector  system  is 
quite  easy  to  use.  With  minor  circuit 
changes,  other  types  of  detectors 
could  be  used.  The  trade-off  is  sensitive 
ity.  There  are  photo  transistors,  pho- 
toresistive cells,  and  photo  darling- 
tons,  as  well  as  photo  FETs.  These  are 
all  sensitive,  but  one  device  that  shines 
better  than  most  is  the  photo  muttipiier 
tube. 

The  PIN  diode  is  quite  good,  but  the 
photo  muiliptief  is  superior  and  easier 
to  find  in  surplus.  One  difficulty  with  the 
PMT^  however,  is  that  it  requires  a  high 
voltage  power  supply  operafmg  at 
1000  volts  with  2  or  3  mA,  I  will  get  inio 
the  PMT  nesft  month  and  try  to  give  you 
enough  details  to  construct  a  very  good 
system  from  the  junk  boK. 

Mailbox 

Jm  WA9PYH  is  looking  for  informa- 
tion using  stripline  techniques  to  con* 
St  ry ct  a  ti lie  r  f or  use  at  1 553 . 5  M  H  z .  H  e 


wonders  what  length  a  stripMne  should 
be  to  resonate  at  a  particular  frequen- 
cy. Well,  most  stripline  filters  are  made 
with  50  ohm  transmission  lines  on 
0  062  PC  board,  making  line  width 
about  0.100  inch  (G-tO  glass  epoxy) 
and  1/4  wavelength  long 

r^ow,  the  trick  is  that  the  actual 
length  (1/4  wavelengih)  is  modifted  by 
the  velocity  factor  of  the  dieted rn;  ma- 
terial, and  any  external  or  tuning  ca- 
pacitor. The  velociiy  tacior  tor  G-iO  PC 
txjard  materia]  runs  from  0.50  to  about 
0.57.  This  factor  is  multiplied  by  Ihe  1/4 
wavelength  to  arrive  at  the  actual  line 
length.  The  line  is  or  should  be  near 
resonance  as  it  sits.  Norm  all  y»  1/2 
wave  lines  are  used  for  niters  coupling 
in  and  out  with  1/4  wave  sections. 

Additional  tuning  eiements  shorten 
the  line  sections  quite  a  bit,  and  can 
factor  up  to  0.5  to  0,6  or  more,  depend- 
ing on  type.  In  a  filter  for  1 1 52  M  Hz,  the 
ijne  length  is  about  0.400  inches  long. 
Tuning  is  done  with  a  5  pF  variable 
capacitor  to  ground,  So  you  see  just 
how  short  this  fitter  is  fay  adding  a  ca- 
pacitor to  lune  the  stripline.  Don  t  for* 
get  to  couple  in  and  out  of  the  line  at  the 
50  ohm  point,  which  is  20%  to  35%  up 
the  stripline  frorri  the  the  grounded 


I  sent  Jim  a  few  other  design  notes 
Q€k  other  filters  I  have  tried,  induding 
one  that  used  0.141  rigtd  coax  to  con- 
struct a  very  good  filler  for  1296  MHz. 
This  destgn  was  first  spotted  in  a  note 
from  Chip  N6CA  tor  1 295  MHz.  several 
years  ago.  He  had  taken  short  sections 
of  0  1 41  hardline  and  positioned  *ourof 
them  in  an  enclosure,  feeding  them 
with  stripline  in  and  out  of  Ihe  filter. 
Turning  was  accomplished  by  pulling 
the  center  of  the  coax  out  of  the  far  wall 
of  the  filter  through  a  good  ground  con- 


nection. This  formed  a  capacitor  with 
the  0.141  hardline.  When  the  frequen- 
cy was  properly  set.  Ihe  center  of  the 
coax  was  soldered  to  Ihe  cover  hous- 
ing the  filter.  See  Figure  2  for  construc- 
tion details. 

Bill  N60LD  writes  about  his  24  GHz 
operations.  His  recenl  contact  might 
be  a  record;  if  not,  tt's  certainly  quite  an 
accomplishmenl.  On  February  23, 
1991  at  5:25  p.m..  KK6T/6  (ex 
WB6HLC)  and  mOLO  made  an  SSa 
contact  between  Hull  Mountain 
CMaSMM  (6100  fe«t}  and  Mount  Dia- 
blo CM97BV  (3600  feet),  covering  a 
distance  of  125  mites.  KKSTG's  equip- 
ment was  an  l&-ir\ch  dish  and  a  14  dB 
noise  figure  pro-amplifier  capable  of 
+  7  dB  output  power  on  transmit, 
N60L0  sported  a  20-inch  dish,  12  dB 
noise  figure  pre-ampElfier  and  about 
+2  dB  output  power. 

An  eariier  test  at  2:32  p.m.  between 
another  site  and  Mount  Diablo  re- 
vealed  stronger  than  expected  signals, 
40  dB  out  of  the  noise,  so  a  longer  shot 
was  tried.  The  Hull  Mourvtain  shot  had 
an  even  stronger  signal  which  sug- 
gests ducting.  The  low  humidity  (16% 
H.  H.,  50  degrees  F)  aiso  helped 

Note  that  24  GHz  operations  are 
rfght  in  the  water  at^sorption  band, 
making  attenuation  to  24  Ghz  opera* 
tions  higher.  For  feast  attenuation,  it's 
best  to  operate  when  humidity  levels 
are  tow.  Bill  is  currently  explorir>g  water 
absorption  effects  and  investtgating 
propagation  in  this  interesting  (24 
GHz)  band. 

Next  month  I  will  cover  the  PMT  in 
more  detail.  As  always.  I  will  try  to  an^ 
swer  your  questions  about  microwave 
and  related  topics.  Please  send  an 
SASE  for  a  prompt  reply.  73s,  Chuck 
WB6IGP 
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Box  50?«2  S,  Pioto,  UT  Me(J5    T1j601(   >7J-A425^ 
CIRCLE  236  ON  READEA  SEHVIC£  CARD 


MA^COM 


MirOMATIC  ANTENNA  MATCHCH 

'^f3  ulltmate  advanced  technotogy  — 

when  you  need  it  most 


P.O,  Bex  502 

Ft,  LBUd«rda]*,  FL  ^ZZQZ 

t305]  523-0399 


Cmtl  Sonny 


iTiNIB    ■E9TTOM    1.4  Hit  1        *M  A,  XCaiM^1*rO«tKll''i 


HAM  RADIO  SOFTWARE 

FOR  IBM,  COMMODORE,  MACINTOSH 


LICENSE  STUDY  -  CODE  PRACTICE  -  ANTENNA  DESIGN  -  CIR- 
CUIT DESIGN  -  WEATHER  -  SATELLITE  TRACKING  -  COMPUTER 
AIDED  CONTROL  (CAT)  -  CW  -  RTTY-  PACKET  -  SLOW  SCAN  TV 

-  PRO  PAG  ATION  PREDICTION -GENERAL  Q  SO  LOGGING -CON- 
TEST LOGGING  -  DX  UTILITIES  -  VHF/UHF/uWAVE  DESIGN  - 
TRAFFIC  HANDLING  -  PUBLIC  SERVICE  -  ELECTRONIC  REFER- 
ENCE -  WORLD  TIME  -  FACSIMILE  -  BASIC  LANGUAGE 
PROGRAMS- GAMES -EGA/VGA  GRAPHICS -ADULT  GRAPHICS 

-  GIF  -  HURRICANE  TRACKING  W/STORM  LIBRARY  -  MORE 
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PAf  TW  AMD  SATELLITI  OFSCRAMBLING 
ALL  NEW  1991  EDITION 


Ouf  bfli.1  yel  Tlie  vfiry  Idle^r  in  descr^mMir^Q  l;iii.iJ4I:^  bypllMS.  lu-ri-onii  lEhi 
»b{fl.w«lfl$4jiAd  MiflHiT*  CKily  J14  %  QiNii  pay  fV  etJilrtrM..  Vol  1  ffesica 
i>f  Ml  S)rG4iirrts^  %\4  9^  1989  iMm  Si 4 115  Bi^ilt.'  ^it«<lli1i;  lystifm't  undrr  $600 
%12%  Wircfrss  CJbh  hiifidt>Da«  19  95  Ariy  3^?9  95  vr  it/iAA  ^  Sci  am  bling 
News  Mrtrttnh^  his.  lit  mlo  on  ihc  new  "Plain  V^niHa"  dfrjcrimtilfnk  wthcH  em- 
uijiic  e  I^AL.  veil  Plus  jni]  Of Lfln  11§9^r  AJI  newi  CjUlag  {1 


StrambhngNews.  1S52  Hcrtel  Ave  . 
eiiriato,  HY.  14216.  COD  S  AflE  DK  (7t6|  574-7aae 
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FREE  50  PAGE  CATALOG  &  IBM  DISK  -  US/CANADA  $1  FIRST  CLASS 
FOREIGN  AIR  MAIL  $2  OR  5  IRC  -  REFUNDED  1st  order  (US  ONLY) 


HAM-SOFT 

PUBLIC  DOMAIN  SOFTWARE  FOR  AMATEUR  RADIO 

P.  O.  BOX  2525 
MORGAN  CITY,  LA  70381 

(504)  395-5655 


CIRCLE  2G0  ON  R£ADEi^  S£AVICE  CARD 


64    73  Amateur  Radm  Today  •  Juty,  1991 


MH^yf-f 


four  reliable  source  hr 
$  world  of  crystal  deer 


eommamation 


JflN 


% 


I 


•  Commeftial  Two*Way 

•  MicraProcessors 

•  Amateur/Experimerrtal 

•  Scannefs/ Monitors/ Pagers 

•  Sateltite'Tefemetry 

•  Plus  custom  appiications 

EXPEDITED  ORDER  SERVICE! 

FOR  FREE  CATALOG. 
CALL  OR  WRITE: 

i^l^     JAN  CRYSTALS 

RO.  Box  06017 
FL  Myers,  FL  33906 

(813)  936  2397 


Miin'f^Cwia 


TOLL  FREE  1-800-525-9825 

FAX  ORDERS:  1-813-936  3750 


CIRCLE  240  ON  R£JhI»Eft  S£AWlC£  CARD 


PC  GOESAVEFAX  3.0  $250 


PC  GOES/WEFAX  3.0  is  a  pro^essiOf 


-plOn  syS- 


tfiin  for  the  IBM  PC.   It  indude$  an  Afvi.r  m  utmodulator. 
S^jttware,  cassette  luional  and  325  page  frianaul,  Check 

this  partrai  list  of  our  advanced  ^eaiufos: 


Res.  op  to  1 280x800x256 
Unattended  Operation 
Cofor]2ation 
Zoon^.  Pan,  Rotation 
Cemtrast  Control 
Tuning  0&ciliosco^3e 
PhotOftietry 'Histograms 


APT  Lat/Lon  Grids 
Orbital  PredCrtiqn 
Frarne  Looping 
PCX  d  GIF  Export 
Grayscale  Pnntrng 
Infran&d:  Analysis 
Va/iaD^e  roC  &  LPM 


PC  HF  FACSIMILE  5.0  $99 


PC  HF  FacsjmiJ*  5.0  >s  a  coTripj«ie  siTOitwawe  FSK  fa* 
sy^lfim  for  the  »M  PC  H  inc^ydeft  on  FSK  Oerrxxkimor. 
sbfhiars.  250  page  mam^  and  tulonai  c^sette  Cai  or 
wrii«  iDT  a  ODtnpieie  csAatog  o^  prockJCts 


Software  Systems  Consulting 

615  S.  Ei  CaiTHno  Real,  San  C^menlo.  CA  92672 
Tel: (71 4)498-5784  Fax:(71 4)498-0568 


CIRCLE  2 SO  ON  READER  SEftVtCE  CARD 


OSCAR  MOPE-J  FILTERS 

PREVENT  DESENSE  OF  YOUR  DOWN  LINK  RECEIVER 


2MTx 


$t05 


MMf2007  $55.00  PSf432 

(usually  sufficient)  (for  extra  protecUgn) 

(.L@  146  MHz  0,5d6  I.L.  @435MHz  0,1  dB 

Loss  @  435  MH2  4G  dB  mm  Loss  @  1 45  MHz  70  dB  typ 

Send  75V  (3  stamps)  for  detailed  specs  on  all  VHF  &  UHF  prodycts.  Shippmg  FOB  Concord,  MA 
^  PRICES  SUBJECT  TO  CHANGE  WITHOUT  PRIOR  NOTICE 

^gm     SPECTRUM  INTERNATIONAL,  INC,  (508)  263-2145 


I 


P.O.  Sox  1084,  Dept,  S,  Concord,  MA  01742,  USA 


VHA 


CmCLE  183  ON  il£A&£lf  S€AViC£  CARD 


"What  a  Brilliant  Ideal 


The  RC-96  Repeater  Contjoller  wiU  light  up  joui  day 
every  day  that  you  use  your  repeater. 


You'll  get  its  top -noLch  auio- 
patch  and  its  full  complenient 
of  linking,  remote  control  and 
programnilng.  Plus,  Its  synthe- 
sized voice  wlU  shed  light  on 
yoiu"  group,  communicating 
information  through  IDs*  tail 
messages,  and  bulletin  boards. 

Installation  will  be  an  illumi- 
nating experience  -  of  Jusl  how 
easy  it  can  be.  With  supplied 
cables,  easily  accessible 
adjustments*  and  a  front  pajtel 
display  that  will  light  your  way 


to  what's  happening.  Even 
Thomas  Edison  would  have 
been  impressed. 

Then  there  is  the  legendary 
lightning  protection  thai  Ben 
Franklin  could  have  used. 
Backed  up  by  our  two  year 
lightning  warranty. 

Turn  even  a  flickering  repeater 
Into  a  beacon  -  a  lighthouse  of 
the  airwaves.  The  RC'96 
controller  will  lead  to  a  bright 
future  for  your  repeater  group. 
Oh  yes.  li^t  bulb  not  included* 


QCC 


advanced 
computer 
controls,  inc 


2356  Walsh  Avenue,  Santa  Qara,  Calttdrnla  95051  (408)  727-3330 
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The  PoWch 

fml£cti<}n  lor  your 
Itam-heltil 


resihenL 

black  neopiBne 


More  fhaii 

noa  DEALtRfi 

Have  a  f if 


*  f&m    Y&UU   H.T. 


A  sturdy  web  bslt-loopi  sown  on 

Ihe  bach  extends  oucjr  !h(J  top  and 

Is  secLErod  an  Ihe  fmnl  wUh 

a.  velcro  lab. 

The  PoVch 

lt*s  WashaWel 

1'800-7S-POUClll   fPetfet  biilinnieiQn) 


CIRCLE  1 1 7  Oh  READER  SERVICE  CARf> 


TV 
DESCRAMBLERS 

-tr-ir^^^  SfARRIWG    * -ir  * -ir  * 

JERROLD,  HAMUM,  OAK 

AND  OTHER  FAMOUS  MANUFACTURERS 

•  FINEST  WARP  AM  TY  (PROGRAM  AVAILABLE 

•  LCM/EST  RET/ML  ^  WMdLE&ALE  PRfCES  iN  US, 

•  OftDERS  SHfPPEO  FKOM  ^TQCK  WITHFN  24  HAS 
-  ALL  MAJOR  CREOrr  CARDS  ACCEKTED 

FOn  FREE  CATALOfl  ONLY  1^000-145-892 7 

fO«  AU.  INFORMATION     l-©lB-7 09^991  T^ 


PACIFIC  CABLE  CO,.  INC. 

7335^  i  RESEDA  BLVD..  DEPT.  1SS3 

RESEOA.CA  91335 


CmCLf  178  ON  REA0EJ3  St 


CARD 


Heterodyne  Headache  #21.335 


Get  fast  relief  with  a 

.. TH 

niagict notch 

aul^knujlu  liiikli  judio  Filter 


Magical l>  ri-rnc»ves  atl 
heterodynes  ciiused  by 
tuners*  carriers,  CW, 
coiupuler  \<V\  and  other 
siitiiliM-  QKMJ 


Wh}  l(!ite{i  to  atrrivn'i 
The  MafiicNotch  r»ltcr: 

-  il  ntil  1 1  Au  I  mnatk.  \n  lUD  tfkf.  k  necc^iairir « 

-  tmih    mhVMhr  bctucTf]  ih*r  rip  Jindjn 

*  csiiIk  kit  nn  aJI  ilietjmt  n*  hik  apfrdiine 

ssn, 

n  21)  (P^  vr  9  cijrrle^r. 

•  riHjti  I  ti'*^  1 2  VDC— usually  jiv^i  tiJi  Mv  frti  in 


UPS  shtpping  included 
CA  resitleiiLs  plciisur  ndtl  salts  lax 


j*Com        POBox  194  T  *  Ben  Lonioiid  CA  y5M5       l4flKK^15-9I21^ 
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KEWI 
DJ-SeOTTttfnbmd 

«  cross  Encode/Decode  euft-in 

•  RX!  I3&-173  995MHZ 

40a'5t9  99SMK£ 

•  TX:  VHF-UKFAmalwif  Bands 
«  Feature  Packed 

Best  twfi  ^jvl  valued 
'Handies' 

DJ'  1 20T»0J- 1 60T  &  4&0T'  D J-200T 

'NEW  DJ-S60T Twin  Band  *NEW^ 


1  -800-666-0908 


ALINCO 


DR^TtOTailldbik 

4bW3tt'MiniSi2S 

CTCS3  EncodalOacode  i(«4n 

UkKillatrftiorOii»&Maffs 

Gra^t  ^aiu0^ackei  l^avoriie 

-Mobiles' 

OR- 1  tOT  i  4  tOT*DR.  1  t?T  lf*EW) 
•  DR  StOT-DR  570T-DR  590T {NEW} 


LOW  DISCOUNT  PRICES  -  FULL  LINE  OF  ACCESSORIES 

LENTINI  COMMUNICATIONS 

21  Garfield  St.,  Newington,  CI  061 11 

New  equfpment  pricing  and  orders  1-800-666'090B  Out  of  State. 

Tech  questions,  used  gear*  info  203-666-6227 

We  carry  most  major  brands.  ^^a       r-^K^        *— — ^         WE  SHIP  UPS 

Hours:  Mon-Fri.  10-6  Sal.  10-4 


C.O.D.S  WELCOME 
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!3n-710O    SVMPLEX    REPEATER 


rtmt* 


o* 


iHTWffcomtecT  spfctMisrs  tftc 


SYMPLEX  REPEATER 

SR-7100 

CONVERT  ANY  TRANSCEIVER 
INTO  A  FIXEA  MOBILE,  OR 
PORTABLE  SIMPLEX  REPEATER 


The  SR-7100  is  a  store-and-forward  simptex 
repeater.  It  can  store  up  to  sixteen  seconds  of 
audio  in  electronic  storage.  When  carrier  is 
received,  the  repeater  starts  recording.  When 
carrier  drops,  recording  stops  and  a  timer  is 
started.  This  timer  can  be  set  for  1,  2,  or  3 
seconds,  if  carrier  returns  before  the  timer 
times  out,  the  previous  message  is  erased  and 
recording  begins  again.  If  at  any  time  the  timer 
times  out,  the  current  recorded  message  is 
repeated. 


The  assumption  is  that  if  carrier  returns  before 

the  time-out,  the  two  parties  are  communicat- 
ing without  the  need  for  the  repeater  if  either 
party  cannot  hear  the  other,  the  timer  will  time 
out  and  the  message  will  be  repeated. 
Available  with  a  built-in  PL  decoder  which 
provides  easier  installation,  and  allows  use  of 
the  frequency  without  the  repeater  by  simply 
not  transmitting  PL  tone.  Applications  include 
low  cost  repeaters,  portable  or  mobile  repeat- 
ers, and  repeaters  for  emergency  use. 


SR-7100  STANDARD  MODEL 


S200,00         SR-7100  WITH  PL  DECODER 


$275.00 


INTERCONNECT 
SPECIALISTS  INC. 


Phone  (407)  332-0533  •  Toll  Free  800-633-3750 

1215  N.  CR  427  •  Suite  105  •  Longwood.  Florida  32750 

FAX  NO.  (407)  332-4912 
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TTY LOOP 


MsrcL  Le^vey.  M.D.,  WA3AJR 
6  Jenny  Lane 
Battimore,  MD  21203 

Back  to  the  Beginning 

With  appropriate  ruffles  and  fjouhsh- 
©s,  I  am  pleased  to  note  that  this  month 
begins  the  15th  year  of  "BTTY  Loop"! 
Rather  than  wax  nostalgic,  as  I  oftan  do 
at  anniversaries,  let  me  just  say  that 
this  column  has  covered  a  lot  of  ground 
these  many  y^ars,  and  has  evolved  in 
more  w&y^  than  one. 

Hits  monlh,  to  start  out.  Td  like  to 
drop  back  lo  a  base  question  This  was 
prompted  t>y  a  letter  from  Gregory 
Mctntire  KEIIUV  of  Belle  Fourche, 
South  Dakota,  thai  surfaced  from  the 
stack  on  my  desk.  It's  one  of  the  "Oh,  I 
know  the  answer  to  this'*  questions 
thai  soon  becomes  mired  in  too  many 
answers. 

Gregory  would  like  !o  know  how  to 
determine  the  exact  frequency  that  a 
RTTY,  AMTOR,  or  packet  station  is  op- 
erating on. 

Exploring  the  Question 

To  qoole  KE0UV:  "When  operating 
CW,  1  think  there  is  liltje  questk»n  of 
what  the  operating  frequency  is. 
Whelher  the  digital  dispfay  of  a  trans- 
mitler  ts  accurate  or  not.  I  think  that  it  is 
undefstood  that  ibe  frequency  of  oper- 
ation is  the  actual  and  exact  radio  fre- 
quency which  is  radiating  from  the  an^ 
tenna.  When  operating  SSB  phone, 
the  actual  frequency  radiating  from  the 
antenna  varies  with  the  modulating  au- 
dio. So,  we  designate  the  operating 
frequency'  as  the  frequency  of  the  sup- 
pressed carrier.  This  "suppressed  car- 
rier' frequency  does  not  ever  radiate 
from  the  antenna  during  an  SSB  phone 
transmission,  though.  Nevertheless, 
we  specify  the  particular  sideband 
along  with  the  suppressed  carrier  fre^ 
quency  as  the  frequency  of  operalkjn, 
But  when  it  comes  to  the  FSK  modes, 
there  seem  lo  b&  dfftering  opinions. 

**Some  rigs  use  two  audio  tones  gen- 
erated by  a  modem  (TU),  fed  into  the 
mike  jack,  in  SSB  mode  (usually  LSB) 
to  generate  FSK  at  radto  frec^uency. 
When  this  method  is  employed,  and 
usfng  LSB^  the  two  RF  frequencies  ra- 
diating from  the  antenna  are  the  "sup- 
pressed carrier'  frequency  minus  the 
two  audio  frequencies.  This  means 
that  the  higher  audio  tone  will  create 
the  lower  RF  frequency,  and  vice  ver- 
sa. If  the  two  audiiO  tones  used  are  2295 
l-lz  dfhd  2125  J^,  and  the  suppressed 
carrier  frequency  is  set  at  14J(X>  MHz 
(LSB),  then  the  two  RF  frequencies  will 
be  14,097705  MHz  and  14,097875 
MHz.  If  we  use  the  LSMFT  rule  [Low 
Space  Means  Fine  Teletype),  the 
higher  audio  tone  generated  in  the 
modem  causes  the  lower  RF,  or  space 
frequency,  to  radiate  from  the  antenna. 

"Other  rigs  use  a  direct  FSK  scheme 
which  does  not  use  SSB,  The  modem 
or  terminal  unit  stmply  sends  a  high  or 
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tow  vottage  to  determine  whether  td 
transmit  the  higher  or  the  tower  radio 
Frequency.  This  wo u Ed  be  the  same  as 
two  different  CW  signals  transmitted 
alternately.  It  is  my  understanding  that 
some  transceivers,  in  FSK  mode,  dis- 
play the  lower  RF  at  the  digital  readout, 
while  others  display  the  higher  fre^ 
quency  as  the  frequency  of  operation. 
"It  has  been  my  personal  experi- 
ence that  many,  it  not  mast,  hams  do- 
tannine  their  frequency  of  operation 
to  be  that  which  the  digflal  readout  is 
displaytng  during  transmission,  re- 
gardless of  which  of  the  two  types  of 
stgnal  generation  is  employed  Using 
ttve  'two  audio  tones  into  LSB'  (often 
relerred  to  as  AFSK)  method,  the  actu- 
al frequency  radiating  from  the  an- 
tenna could  be  2.295  kHz  (or  more) 
tower  than  what  the  readout  is  display- 
ing. Conversely,  using  the  so-called 
'direct  FSK'  method,  the  readout 
should  display  one  of  the  two  RF  fre- 
quencies correctly. 

"Anyway,  back  to  my  question. 
What  is  the  correct  designation  of  a 
two-tone,  RTTY,  AMTOR.  or  packet 
operating  frequency?  The  tower  radfo 
frequency.  tf>t  higher  radio  frequency. 
the  suppressed  carrier  frequency,  or 
none  of  these?*' 

Gregory,  I  realty  think  this  ts  a  land- 
mark question.  It  has  advocates  on  aW 
s^des.  t  turn  it  over  to  the  readership — 
lo  all  of  you — for  input*  and  look  for* 
ward  to  forming  some  kind  of  consen- 
sus. Who  knows,  maybe  we  will  even 
turn  this  into  some  form  of  necessary 
standard!  At  any  rate,  readers  are  Invlt* 
ed  to  send  their  votes  and  opinions  to 
me,  at  the  designated  address,  for  in* 
elusion  in  a  future  column. 

More  Questions  and  Answers 

Always  kioking  forward  to  a  view  of 
^nothm  ham's  messy  shad(,  i  appreci- 
ate the  phoio  of  Michael  Freedman 
VE3BGE,  hailing  from  Toronto,  which  I 
share  with  you  all  herewith.  His  station 
sports  an  impressh^e  assortment  of  ra- 
dio gear  Looks  good,  Mrchaei,  and 
thanks  for  the  photo.  Sure  folks,  go 
ahead  and  send  me  photos  of  your 
junk,  loo.  You  never  know  just  what 
youllfindin'RTTYLoop"! 

Back  in  February  1991.  I  passed 
along  Norm  WJSZ's  request  for  a 
Morse  code  copying  program  for  the 
Color  Computer.  Ed  Tyson  N5JTY  of 
Aiamogordo,  New  Mexico,  reached 
back  into  his  memory  ceils  for  the  an- 
swer. In  December  1982,  the  tate  SO 
Micro  published  an  artiole  called  ''CO 
CO/'  by  Michaet  Chuck  of  Sever na 
Park,  Maryland-  In  thts  articte.  a  trans- 
miftlng  and  receiving  Morse  terminal 
for  the  CoCo  is  described. 

The  article i  which  also  includes  a 
complete  listing  for  a  program  to  ac- 
complish the  task,  is  far  too  long  to 
reprint  here,  tf  you  insist,  and  cannot 
dredge  up  a  copy  anyplace  else,  I  can 
be  persuaded  to  send  you  a  copy,  for 


the  customary  $2  and  a  LARGE  self- 
add  ressed,  stamped  envelope  with  two 
ounces'  worth  of  postage. 

Last  for  this  month,  thanks  to  Do- 
menic  M.  Mallozz)  NtOM  of  Water- 
town,  Massachusetts,  for  a  comment 
he  sent  me.  Dom  recalls  my  question 
fegarding  mechanical  teleprinters,  and 
states  that  his  station  " .  .  is  a  Model 
1 5  page  printer  {he  has  both  a  commer- 
cial and  a  military  version],  a  HAL 
STSK  demodulator,  and  a  home-brew 
AFSK  running  into  an  old  Heath  HW- 
101  transceiver," 

Dom  also  notes  that  he  has  "about 
100  QSQs  on  RTTY  from  WlAW  over 
the  past  ten  years. .  ..  Don't  know  if 
the  visitor's  RTTY  position  exists  in  the 


n9w  station,  but  I  hope  so.  One  of  ttie 
operators  there  toid  me  that  very  lew 
visitors  ask  to  operate  RTTY.  He  said 
he  coy  Id  only  femember  two  others  in 
the  last  five  years." 

Tm  fairly  caught  up  with  responses 
to  your  questions,  and  with  requests 
for  copies  of  the  programs  recently  de* 
scribed.  If  you  have  not  heard  from  me 
wtlhin  a  month  or  SO  of  your  tetter,  odds 
are  that  I  did  not  receive  the  initial 
question.  As  always,  direct  your  com- 
ments, questions,  suggestions,  and 
barbs  to  me  at  the  above  address,  or 
via  CompuServe  (ppn  75036,2501)  or 
Delphi  (username  MARCWA3AJR).  I 
took  forward  to  hearing  from  you  in  this, 
the  1 5th  year  of  RTTY  Loop. 


Mfchaet  Fr&edmsn  S/ESBGE,  from  Toronto. 
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EALER  DIRECTORY 


DELAWARE 


Newcastle 
Factory  authorized  dealer)  Yaesu,  ICOM, 
KanwcfOd,  Ten-Tec,  AEA,  Kantronics.  DR* 
SI  Mfg.,  Ameritron,  Cushcraft.  HyGain, 
Heath  Amateur  Radio,  iHeii  Sound.  DEL  A* 
WARE  AHflATEUR  SUPPLY.  71  Meadow 
Rck^d.  Nfiw  CAStle  BE  19720.  {302)  32B- 
7728. 


tPAHO 


Preston 

Ross  W67BYZ  has  the  largest  stock  of 
amateur  gear  kn  the  tntermountain  West 
and  the  best  prices  Over  9,000  ham  relat- 
ed gear  in  stock.  Caii  usfOf'aJI"  your  ham 
needs  today  ROSS  DISTRIBUTING  CO, , 
73  S,  State,  Pre«ton  ID  83263.  (208) 
ft52-OS30. 


NEW  JERSEY 


Park  Rtdge 

North  Jersey's  oldest  and  finest  Short- 
wave and  Ham  Radio  Dealer.  I'A  miies 
from  Garden  Stale  Parkway.  Authorized 
Dealers  for  AEA,  Kenwood,  Japan  Radio 
Company.  ICOM,  Yaesu.  sic  iHam  Sales, 
Lee  WK2T  GILFEft  SHORTWAVE,  52 
Park  Ave.,  Parle  Rid^e  NJ  07656,  (201) 
391-7807. 


NEW  VORK 


Jimefttown 
Western  New  York's  finest  antateur  radio 
dealer  featuring  ICOM-Larsen-AEA- 
Ha mtromcs-Asiron  Hew  and  used  geaf , 
e  am.  to  S:30  prti .  Sat  ar>d  Sun  by  ap- 
pointment VHP  COMMUNICATtOMS. 
280  Tiffany  Ave. ,  Jome  st  own  N  ¥  U  7  0 1 . 
(716)  664-6345.  Circle  Reader  Service 
nymt^er  129  for  more  information. 


iManharian 
Manhattan's  largest  and  only  ham 
and  business  Radio  Store.  Featuring 
MOTOROLA.  ICOM,  KENWOOD; 
YAESU.  AEA.  SONY,  PANASONiC.  MFJ. 
G8C  CLOSED  CIRCUIT  TV  CAMERAS 
AND  MONITORS,  BIRD  WATTMETERS, 
OPTO  ELECTRONICS  FREQUENCY 
COUNTERS.  ADR  SCANNERS, 
TEN  TEC.  ETC.  Full  atock  of  radios  and 
accessories.  Repair  lab  on  prerrrises. 
Open  7  days.  M-F.  9^-6  pm.;  Sat.  & 
Sun  .  10-5  p,m.  We  ship  Woekiwkie.  For 
Spedfic  inf(>rmatti>fi  call  of  wnie 
BARRY  ELECTHOMICS.  SI  2  Broadway, 
New  Yoric  NY  1(X)12.  [2\1\  d25-7(K)0. 
FAX  (212)925-7001. 


OHiO 


Columbus 
Central  Ohio's  full-ltne  aythonzed  dealer 
for  Kenwood.  ICOM,  Yaesu,  AlincOp  Info- 
Tech,  Japan  Radio,  AEA,  Custicratt.  Hus- 
tler, and  Butternut.  New  and  used  equip- 
meni  on  display  and  operationaf  in  our 
4000  sq ,  ft-  store.  Large  SWL  department, 
loc  UNIVEFISAL  J^ADIO.  1280  Atda 
Drive,  Reynoldeburg  (Coliimbus)  OH 
43068.(614)866-4267. 


P£NNSyLVANIA 


Trevos« 

Authorized  factory  sales  and  service. 
KENWOOD,  ICOM,  YAESU.  feaiufing 
AMERITRON.  BAW.  MFJ.  H YGAtN.  KLM, 
CUSHCRAFT.  HUSTLER.  KANTHON- 
res,  AEA.  VI8ROPLEX,  HEtL,  CALL- 
BOOK.  ARRL  Publications,  and  much 
more.  HAMTRONtCS,  INC.,  4033 
Brow n4vl lie  Road,  TnevoM  PA  19047, 
(215)  35 7-1 400,  FAX  (215)  355-S8S8. 
Sale«  Order  1-800-426-2820.  Circle 
Reader  Service  298  for  more  information. 


OEJU^lS  r  Youf  eompiftv  ninw  lod  mwwgt  cin  cental  up  to  W  woftfi  tof  B  R^ 

ilv  moottis  (prei3ald).  Ho  mentkin  o<  miJI-ortkf  tiutkwn  pitttt.  iXrictorv  I«jcI  and  p^yi^efit  fnutt  fHCh  Ui  &0  (t^yt  In 
idvanc»  af  putiltcallM.  For  tximple,  odvenisJrg  \v  itw  April  '91  iiau*  mum  tw  In  our  lividi  bt  Fpbmify  Itt.  Hall  to  73 
Amataur Radio  Taiay,  Bon  278,  Forvsl  FUiMt,  Hancock  NH  0M49. 
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TALK  WITH  THE  KNOWLEDGEABLE  PEOPLE  AT 


UEMENT 

ELECTRONICS 


FEATURING  AN  EXTENSIVE  LINE  OF  YAESU  PRODUCTS 


ALL  MODE  HF  BASE  STATION 


$3699 


#FT1000O 


00 


YAESXJ  USA- 


FT33R,rrTP 

220MHZ  HT 

$328.00 

FT411E 

2MHT 

$346.00 

FT811 

440  MHZ  HT 

$349.00 

FT470 

2M/440  HT 

$404.00 

FT911 

1200  MHZ  HT 

$429.00 

FT4700RH 

2M/440  MOBILE 

$689.00 

FT757GXII 

ALL  MODE  HF  PORTABLE 

$929.00 

IF  YOU'RE  IN  THE  BAY  AREA,  STOP  BY! 


1000  S.  BASCOM  AVENUE 
SAN  JOSE,  C A  95128 

Can  us  at  (408)  998-5900 

Since  1933 


CmCLE  132  ON  READER  SERVICE  CAflD 


Receive 

Weather   Satellite 

Images   and   Charts 

on  your   PC 

with   Quorum's 

Totally  Integrated 

and   Affordable 

Weather   Facsimile 

System 


I'^uorum  intnxfuces  the  first 
^^ totally  integrated  system 
for  Lhe  reception  of  weather 
s^iteliite  im^ge^  directty  on 
your  pcrsionul  computer- 
Selection  of  HF  NAFAX, 
GOES  WEFAX,  GOESTAp, 
METEOSAT,  NOAA  and 
METEOR  APT  {Including 
sate]] ire  downlink  frequency 
selection)  are  made  under 
complete  program  control 
from  your  PC  keyboard. 

The  ea^y  to  learn  and  use 
Menu  driven  program  allows 
yoQ  to  capture,  store,  retrieve^ 
view  and  print  image's  with  a 
few'  si n^ pie  keystrokes,  Im- 
ages  can  be  colorized  from  a 
paleite  of  up  to  262 ,000  coJors 
when  using  a  VGA  display. 

System  configuriitions  cap- 
able of  NAFAX  reception 
start  at  $399.00  while  fully 
capable  systems  cati  be  con- 
figured for  $1500  to  $2000, 
providing  professional  quality 
at  low  prices. 

For  complete  information 
and  a  Demo  Disk,  call  or 
write: 

Quorum  CommunicatEonii, 
Inc..  1020  S.  Main  St.  Suite  A, 
Grapevine,  TX  76051  (817) 
488-4861.  Or,  download  a 
demo  from  our  Bulletin  Board 
by  calling  (817)  42I-022S 
using  2400  baud,  K  data  bits 
and  No  parity. 


QUORUM  COMMUNICATIONS 


CIRCLE  24  ON  READER  SERVICE  CARD 
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Never  Say  Die 

Continued  from  page  4 
you  about  my  getting  on  ISm  to  give 
some  of  the  DXers  a  new  one  and 
couldn't  find  one  single  taker?  The 
nets  told  me  to  get  off  the  frequency 
because  n^y  signal  wasn't  strong 
enough  to  bother  listening  to.  Okay+  so 
I've  told  you  about  that. 

One  fact  of  life  is  tiiat  either  you  have 
some  goals  and  excitenrrent  or  you're 
going  to  vegetate  and  die.  No,  I'm  not 
suggesting  you  get  involved  with  OX- 
kg;  we're  already  up  to  herewith  those 
ruthless  fanatics.  We  do  need  a  lot 
mora  DXpeditiOners.  We  need  more 
experimenters  to  pioneer  new  modes. 
We  need  more  packet  ops.  But  mostly, 
and  by  a  wide  margin,  we  need  kids.  So 
spend  some  time  and  go  out  there  and 
poison  their  dirty  little  minds  with  the 
glories  of  hamming.  Lie  a  little.  Get  em 
to  come  over  to  your  shack. 

Now  wait  a  minute.  Wheri  you  get 
'em  into  your  shack  I  don't  want  to  hear 
that  you  fired  up  and  made  a  couple 
CW  contacts  while  they  got  bored  out 
of  their  gourds.  Find  something  inter- 
esting for  them .  .  Jf  you  can.  Can  you 
show  them  some  packet?  How  about  a 
few  slow-scan  pictures  from  some 
weird  country  they've  probably  never 
even  heard  of? 

Then  tell  them  about  the  tun  you've 
had  on  hidden  transmitter  hunts.  Tell 
'em  about  Dayton  and  its  endless  flea 
market.  Teli  'em  about  Dayton  arid 
30,000  hams,  all  with  HTs  on  their 
belts,  all  squawking  away  at  once. 

Tali  'am  about  your  local  club  meet- 
ings where  a  few  old-timers  do  every- 
thing in  their  power  to  make  it  miser- 
able  for  kids.  No,  better  not  tell  'em 
about  your  club  meetings  with  endless 
and  pointless  business  discussions 
over  total  trivia,  followed  by  a  tack  of  an 
interesting  speaker.  Maybe  they'll 
come  for  the  doughnuts  and  die  of 
cholesterol. 

A  chap  who  runs  a  happiness  radto 
program  out  in  Michigan  somehow  got 
hold  of  me  and  got  me  to  talk  over  the 
air  about  happiness.  Now  I  may  grouse 
in  my  editoria^s^  but  that's  just  my  futite 
effort  to  whip  you  out  of  your  rut  and 
)ceep  you  alive  a  little  longer.  The  fact  is 
that  Tm  having  a  batl.  You  know  my 
goals.  .  .like  helping  the  music  indus- 
try to  grow  and  revamping  the  Ameri- 
can educational  mess  so  we'll  have  ten 
million  excited  young  hams  instead  of 
a  few  hundred  doddering  old  codgers 
whining  and  kvetchtng  on  our  bands, 

I'm  having  fun!  Every  day  is  a  chal- 
lenge. I  wake  up  around  4  or  5  a.m., 
shuffle  if^to  my  office  across  the  hall 
and  start  answering  my  mail,  writing 
editorials  for  a  dozen  or  so  publfca^ 
tions.  doing  business  plans  for  new 
publications,  and  soon.  Pretty  soon  it's 
7  a.m.  and  time  for  breakfast  and  a 
check  on  the  news.  Hmmm,  the  news 
is  lousy.  Wars,  civil  and  uncivil,  In  a 
couple  dozen  countries.  .  .many  ot 
which  t've  visited  and  operated  from. 
Starving  children.  Refugees.  Enough 
of  that  stuff. .  .perhaps  it's  time  to 
write  King  Hussein  and  tell  him  how  to 
fix  the  Palestinian  mess.  Or  give  8ush 
some  guidelines  on  new  approaches  to 


education  .he  sure  coufd  use  'em. 

Naw,  there's  still  a  stack  of  mail  1 
haven't  answered.  Some  chap  in 
Poland  loves  my  music  magazine  and 
wants  to  be  an  Eastern  Europe  corre- 
spondent. A  chap  in  Sabah  wants  to 
open  a  CD  store.  Another  wants  my 
opinion  of  his  Portuguese  organ  music 
CD.  Two  responses  to  my  call  for  ham 
industry  people  to  volunteer  to  go  to 
Washington  with  me  to  talk  with  the 
Commissioners  and  answer  their 
questions  about  amateur  radio. 

If  happiness  helps  keep  people 
alive,  which  1  think  has  been  rather  well 
documented,  then  you're  going  to  be 
reading  my  editorials  for  a  long  lime  to 
come.  Tm  having  a  ball.  My  only  major 
problem  is  in  finding  a  few  more  com- 
petent and  enthusEastic  people  to  help 
me  have  fun.  That's  a  downer, ,  .but 
it's  compensated  for  by  the  wonderful 
group  of  people  I've  already  got  work- 
ing with  me.  And  best  of  all  are  the 
letters  from  readers.  Those  1  love. 

73  readers  write  to  fell  me  they're 
having  fun  as  a  result  of  this  or  that 
article.  Or  that  they've  taken  off  85 
pounds,  just  like  I  did.  Or  that  they've 
gotten  a  dozen  new  youngsters  li- 
censed. My  CD /?evre^  readers  write  to 
thank  me  for  getting  them  interested  in 
some  new  kind  of  music. .  like  rag- 
time. -  .telling  me  how  much  enjoy- 
ment they're  getting  from  reading  the 
magazine.  I  love  hearing  from  advertise 
ers  telling  me  how  well  their  ads  are 
doing  for  the m. 

I  love  visiting  schools  and  teaching 
youngsters  about  amateur  radio  and 
entrepreneurialism.  I  love  letters  say- 
ing, hey  you  were  right  about  packet, 
RTTY  and  so  on.  Retire?  You're  kid- 
ding! I've  got  too  much  to  do.  And  so  do 
you. 

Those  Damned  Japanese? 

Are  you  sllll  grousing  about  the 

Japanese?  About  how  they  cam© 
along  and  grabbed  our  consumer  elec- 
tronics industry  and  pahayed  it  into 
dominating  the  whole  financial  world? 
About  how  they're  buying  New  York 
and  Hollywood?  About  how  they  now 
dominate  our  movie  and  music  indus- 
tries as  well  as  every  aspect  of  con- 
sumer electronics? 

Well,  I  suppose  some  myopia  helps 
keep  us  from  blaming  ourselves.  You 
should  see  the  angry  letters  I've  gotten 
from  automobile  union  members  when 
I  groused  about  Detroit  cars  recently! 
Actually,  if  you  want  to  blame  some- 
one, why  not  pick  on  Ed  Demming,  the 
chap  that  Japan  listened  to  and  we  ig- 
nored? Ed  preached  quality  and  Japan 
bought  the  idea.  They  imported  Ed  and 
got  him  to  preach  from  one  end  of 
Japan  to  the  other.  .  .  and  even  better, 
they  listened  and  did  what  he  said. 

Ed  tried  to  sell  the  idea  of  quality 
here  in  America  and  was  told  to  shut 
up.  Alas,  the  concept  Is  still  alien  here.  1 
find  myself  driving  Detroltmobiles 
when  I  rent  cars  on  tripSt  so  I  know  how 
they  compare  with  my  Toyota  Previa, 
Other  than  t>elng  brainwashed  by  enor- 
mous advertising  budgets  and  lavish 
rebates,  I  don't  see  why  people  are 
buying  Buicks.  Quality?  Har  de  har! 


Sure,  my  Jather  bought  Fords  in  \hB 
'30s  and  I  followed  suit,  but  when  I 
discovered  the  Porsche  Speedster  in 
1957,  that  was  the  end  fof  Detroit.  I 
tried  a  Dodge  van  in  the  '70s  and  had 
so  much  trouble  no  power  on  earth 
would  ever  get  me  near  a  Chrysler 
product  again .  The  dealer  screwed  me. 
Chrysler  could  care  less.  My  van  would 
stall  and  not  be  restartable  without 
pouring  gas  directly  into  the  carbure- 
tor. A  ham  friend  dug  up  a  confidential 
factory  notice  to  dealers  admitting  the 
problem  and  the  tack  of  a  known  repair 
to  fix  it. 

I  find  my  own  organization  ignoring 
quaiity,  despite  my  constant  preaching 
and  fussing.  The  company  that  han- 
dles our  subscription  list  manages  to 
send  renewal  ietters  in  the  wrong  order 
or  at  the  wrong  time.  They  send  re- 
newal #4  for  the  first  renewal  effort. 
Subscribers  tend  to  get  furious  when 
they  get  word  that  their  subscription 
has  already  lapsed. 

So  what  can  we  do?  It  still  takes  too 
big  a  computer  for  us  to  do  the  work 
ourselves,  fn  another  year  I  think  there 
will  be  some  software  available  that 
may  allow  us  to  handle  our  own  circula- 
tion fulfillment  wsth  a  super-microcom- 
puter. I  sure  hope  so. 

The  basic  problem  stems  to  be  an 
American  lack  of  thinking  In  terms  of 
the  importance  of  quality.  We  give  lip 
service  to  the  customer  being  right,  but 
when  we  are  dealing  with  a  customer 
many  of  us  tend  10  forget  their  perspec- 
tive and  just  think  of  how  much  trouble 
this  is  for  us. 

More  than  one  73  editor  has  gotten 
his  walking  papers  when  i  found,  after 
many  warnings,  that  he  was  still  mak* 
Ing  authors  wait  for  weeks  to  get  a  re- 
sponse. And  I  found  a  customer  ser- 
vice  person  who  had  a  switch  installed 
to  turn  off  the  bell  on  her  phone  so  she 
woufdn't  be  disturbed  by  complaints, 

A  good  deai  of  this  comes  down  to 
the  kind  of  education  we're  providing. 
By  the  time  our  kids  are  in  the  work 
force  it's  too  late.  So  we  put  up  with 
toys  that  break,  cars  with  doors  that 
don't  fit  and  engines  that  won't  start. 

To  the  Detroit  workers  who  bitched 
to  me  about  my  love  of  Japanese  (and 
German  and  Swedish)  cars,  I  say  take 
a  look  at  the  recent  Consumer  Reports 
issue  that  listed  the  repair  records  for 
all  cars.  The  Detroit  cars  are  a  disgrace 
compared  to  most  foreign  cars. 

Yes,  it's  difficult  to  adjust  to  the  en- 
croaching world  economy.  We've  been 
so  steeped  in  nationalism  all  our  lives 
that  we  can't  really  understand  about 
things  being  made  where  it's  the 
cheapest  to  make  them.  Today  we 
have  products  where  parts  are  made  in 
Singapore,  parts  in  Japan,  and  assem- 
bly is  in  Mexico^  How  do  we  cope  with 
that?  How  do  we  educate  our  children 
to  come  out  on  top?  Blue  coNarjobs  are 
going  away  to  lower  wage  countries  as 
communications  and  transportation 
costs  drop.  Technology  is  in  the  driv- 
er's seat,  not  the  farmer  or  the  factory 
worker.  Yet  we're  letting  our  kids  grow 
up  technological  illiterates.  Yes,  I 
know,  we're  too  busy  watching  a  ball 
game  on  TV,  so  we'll  leave  it  up  to  our 


schools  to  teach  our  kids.  That's  not 
our  responsibility  any  more. 

And  look  at  the  fantastic  socialist 
system  we've  built  to  teach  our  kids. 
We  tax  the  heck  out  of  ourselves  and 
ignore  that  most  of  the  money  gets  lost 
in  the  socialist  bureaucracy  and  that 
only  about  10%  dribbles  down  to  the 
kids,  When  we  find  it  isn't  working  we 
ask  for  more  money  to  feed  the  bu  reau- 
cracy.  It  responds  by  adding  more  bu- 
reaucrats and  9%  dribbling  down  to 
the  kids.  Parkinson  wrote  an  expose  of 
this  syndrome  back  in  the  1 950s.  Noth- 
ing has  changed. 

What's  this  got  to  do  with  amateur 
radio?  Presumably  you  come  out  of  the 
ham  shack  sometime  and  have  thus, 
even  if  accidentally,  procreated  some 
kids.  Well,  how  many  of  them  are  ac- 
tive amateurs?  How  many  are  gung-ho 
for  a  high-tech  career?  And  who  won 
the  pennant  in  1964? 

If  the  schools  stink,  how  about  teach- 
ing your  kids  yourself?  I'd  love  to  see 
some  articles  on  how  to  suck  our  kids 
into  hamming.  If  you  even  give  a  hint 
that  you  care,  your  kids  will  avoid  ham- 
ming like  the  plague,  so  it  isn't  easy. 
The  trouble  is  you  have  to  be  smarter 
than  they  are.  Also,  they  have  fult  time 
to  devote  to  frustrating  you  and  you 
only  have  part  time  to  con  them.  Any 
helpful  hints? 

If  you  are  able  to  get  by  their  guard 
and  get  'em  interested  in  hamming 
you'll  have  done  them  the  best  favor 
you  could.  They'll  be  on  the  road  to- 
ward learning  about  technology  and 
that  will  quickty  separate  them  from  the 
kids  who  will  never  even  have  a  chance 
at  making  it  beyond  winning  a  state 
megabucks  lottery. 

If  it's  too  fate  to  con  your  own  kids, 
perhaps  you  can  lay  some  traps  for 
your  grandchildren.  Or  get  to  work  in  a 
locat  school  and  sow  your  seeds.  You 
won't  get  much  thanks  and  you  won't 
get  a  nickel  but  if  there's  a  ledger  up 
there,  you're  going  to  find  some  gold 
stars  on  It  when  you  get  your  Silent  Key 
certificate-  llhink  there's  a  ledger. 

So  [  Screwed  Up . . .  What's  New? 

1  was  just  sending  in  a  classified  ad 
to  the  Mensa  Butlstin  to  see  if  I  could 
suck  some  high  IQ  youngsters  Into  our 
hobby  via  Radio  Fun.  That  got  me  to 
thinking.  .  always  a  dangerous  situa- 
tion* 

Five  of  us  first  members  of  Men sa  in 
America  got  together  in  1960  and 
formed  American  Mensa.  I  volunteered 
to  be  the  secretary  since  1  was  just 
starting  73  and  thus  had  a  Ditto  ma- 
chine  to  print  meeting  notices  and  the 
addressing  equipment  to  maintain  the 
mailing  list, 

A  couple  years  ago  a  reader  claimed 
I  wasn't  really  a  founder  of  Mensa,  but 
the  official  Mensa  history  printed  last 
year  finally  set  the  record  straight.  I'm 
not  sure  I  can  claim  much  credit  .1 
was  in  the  right  place  at  the  right 
time.  .  and  more  of  a  doer  than  the 
others  at  the  meeting, 

Where  I  screwed  up,  in  retrospect, 
was  in  not  taking  the  bull  by  the  horns 
and  running  with  the  organization,  I  let 
my  first  wife  convince  me  that  I  had 


HIGH  PERFORMANCE 
PRESELECTOR-PREAMP 


The  solution  to  most  interlerance,  intermod,  and  desense 
problems  in  repealer  systems. 

*40  to  1000  Mhz  tuned  to  your  frequency 
*5  large  helical  resonators 
•Very  high  rejection 
•  Low  noise — high  overload  resistance 
I    •a  db  gain— ultimate  rejection  >80  db 
•GaAs  fet  option  (above  200  Mhz) 
•Cast  aluminum  enclosure 

Typical  rejection:  "N.  BNC,  and  S0239  connector  options 

±600 Khz  @  145  Mhz:  28db 

± r.6  Mhz  @  220  Mhz:  40db  (44db  GaAs)       ±20  Mhz  @  BOO  Mhz:  65d4 

+    5  Mhz  @  450  Mhz:  SOdb  (60db  GaAs)       ±20  Mhz  @  950  Mhz:  70db 


AUTOMATIC  IDENTIFIERS 


•Up  to  8  EPROM  programmed  messacres 
•Adjustable  audio,  speed  &  interval  timer 
• 'ID  over  voice  inhibit" 
■Low  power  option 
■Modular  design 

•  Message  selection  via  binary  input — 
TTL  levels 
•Size:  2.7x2.6  xO.7'' 


NEW 

Modet 
[D-2B 


The  ID-2B  provides  required  station  identification  without  troublesome 
diode  programming.  The  'MD  over  voice  inhibit"  circuitry  allows  for  cour- 
teous operation  by  not  allov^ing  an  ID  until  the  next  squelch  closing. 


ID-2B  Wired/Tested  $99.95 


ID-2B-LP  Low  Power  S109. 95 


GLB  ELECTRONKS  JNC. 

151  Commerce  Pkwy.,  Buffalo^  NY  14224 
716e75-6740    9  to  4 


CIRCLE  17  ON  REAJ^ER  SERVJCE  CARD 


AMATEUR  TELEVISION 


SMILE!  YOU'RE  ON  TV 

Only 
$329 

Designed  and 
buitt  in  the  USA 
Value  +  Quality 
from  over  25yearB 

in  ATV...W60RG 

With  our  all  in  one  box  TC70-1  70cm  ATV  Trans- 
ceiver you  can  easily  transmit  and  receive  live  action 
color  and  sound  video  just  like  broadcast  TV.  Use 
any  home  TV  camera  or  VCR  by  plugging  the  com- 
posite video  and  audio  into  the  front  VHS  10  pin  or 
rear  phono  jacks.  AddTOcm  antenna,  coax,  13-8  Vdc 
and  TV  set  and  you  are  on  the  air.Jt's  that  easy! 

TC70-1  has  >1  watt  p.e.p,  with  one  xtal  on  439.25,  434.0 
or  426,25  MHz,  runs  on  1 2-1 4  Vdc  @  .5A,  and  hot  GaAsf  et 
downconverter  tunes  whole  420-450  MHz  band  down  to 
ch3.  Shielded  cabinet  only  7x7x2.5",  Transmitters  sold 
only  to  licensed  amateurs,  tor  legal  purposes,  verified  in  the 
latest  Callbook  or  with  copy  of  license  sent  with  order. 

Call  or  write  now  for  our  complete  ATV  catalog 
including  downconverters,  transceivers,  linear 
amps,  and  antennas  for  the  70,  33,  &  23cm  bands. 


(81  8)  447-4565  m-f  aam-S:30pm  pst. 

RC.  ELECTRONICS 

2522  Paxson  Ln  Arcadia  CA  91006 


Visa,  MC,  COD 

Tom  {W60RG) 
MarvannfWB6YSS) 
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ffH>re  than  enough  to  do  starting  73, 
helping  to  run  the  1960  ARRL  Conven- 
tion in  New  York  and  being  pfesident  of 
the  Porsci^e  Club.  Other  than  damn 
near  killing  me.  .  twice,  I've  been  try- 
ing to  refnemljer  what  good  my  first 
wife  did  for  me^  ril  keep  working  on  it, 
there  must  have  been  some  good  in 
there  somewhere. 

It  just  seems  a  rotten  shame  to  have 
a  high  lO  group  that  has  no  purpose 
and  is  contributing  nothing  to  the 
world.  What  a  waste  I  There  are  chap- 
ters all  around  the  world,  but  they  don't 
even  communicate  with  each  other,  so 
even  that's  a  waste  Phooey, 

Yes.  I  was  up  to  here  getting  73  start- 
ed. I  was  raising  hell  with  every  ham 
author  I  knew  to  get  construction  arti- 
cles written  for  the  ma9a2ine.  I  was 
pestehng  every  ham  ctub  in  the  coyn- 
try  for  subscriptions.  I  was  trying  to 
convince  the  over  650  ham  stores  we 
had  then  (before  ARRL's  Incentive  O 
censing}  to  sell  the  magazine  t  also 
had  to  do  all  iheedtting.  lake  the  photo- 
graphs, make  all  the  advertising  saleSt 
proof  the  typesetting,  do  the  page  fay- 
outs,  write  and  mail  thousands  of  sub- 
scription letters,  type  subscription 
stencils,  print  out  the  subscriber  wrap- 
pers, wrap  850  bundles  for  ham  stores, 
blil  the  advertisers  and  ham  stores, 
and  keep  the  books.  I  was  a  one-man 
magazine  publishing  company  with 
just  barely  erK>ugh  money  to  print  the 
first  fssue,  so  I  had  no  margtn  for  error. 

As  the  Porsche  Cfub  president  I  kept 
Ihe  membership  fist,  sent  out  meeiing 
noticeSt  ran  the  monthly  meetings,  laid 
out  and  ran  some  rallies  they'll  never 
forget,  helped  with  limmg  iriaJs  arul  ran 
gymkhanas.  I  still  have  the  electronic 
stopwatch  t  built  for  the  timing  trials. 
Oh  yes.  I  converted  a  bunch  of  surplus 
radios  to  push-button  tune  the  time 
standard  broadcasts  on  3,333,  5.000, 
7.335  and  10.000  kH^  for  our  rally 
Check  points. 

I  was  also  running  Radio  Bookshop, 
selling  dozens  of  ham  and  electronics 
books  by  mail,  plus  a  complete  line  of 
rally  calculators .  computers,  watches 
and  accessories  that  I  advertised  in  the 
car  magazines. 

Then  there  was  thai  ARRL  Conven- 
tiofi.  ni  never  tofget  the  big  banquet 
where  a  fathead  future  ARRL  president 
publicly  congratulated  himself  over  the 
success  of  the  convention  while 
Chet  K2EAF  and  I  sat  there  knowing 
we  had  done  virtually  aft  the  work. 
We'd  sold  all  the  booths  to  the  ex- 
hibitors, printed  and  sent  out  the 
posters  to  ham  stores,  written  and  sent 
out  mailings  to  the  Hudson  Division 
members  and  so  on.  Oh  well,  I  realty 
shouldnl  complain.  I  learned  how  to 
put  on  a  convention  and  talhead  didn't. 
That  experience  was  priceless  for  me 
in  1973  when  I  organized  and  ran  an 
enormous  microcomputer  show  in 
Boston. 

On  the  down  side,  ifl'd  gotten  more 
embroiled  m  Mensa  in  1961  I  might  nol 
have  moved  to  New  Hampshire  in 
t962 .  .  .  one  of  the  smarter  moves  I've 
made.  Too,  Mensa  got  all  messed  up 
with  some  ridiculous  ego  clashes  in  the 
mid  '60s.  A  few  members  thought  Men- 


sa was  really  important.  WeN,  we  have 
hams  who  think  working  350  countries 
is  important,  so  wf>o  are  we  io  throw 
stones?  1  happen  to  think  betng  on  the 
DX  honor  ro^l  is  about  like  owning  a 
Cadillac,  one  of  Amehca's  answers  to 
an  inferiority  complex.  No,  Tve  never 
submitted  my  cards  for  DXCC.  I've 
never  even  been  a  fanatic  about  get- 
ting cards.  If  I  hey  come,  fine.  If  not,  so 
what?  My  fun  \s  in  talking  with  people 
and  I  particularly  enjoy  talking  to  un- 
usual places.  I  usLrally  eail  "CQOX" 
and  let  em  cali  me. 

t  avoid  pile-ups  and  lists  most  of  the 
time,  unless  Tm  DKpeditioning. 
Then  1  have  my  own  system  where  I 
use  one  frequency  and  knock  oft  oon* 
lacts  faster  than  any  othter  way  f've 
tried  or  heard.  I  work  'em  right  on  down 
to  the  mobiles  and  QRF  rigs  without 
making  a  mess  of  the  band.  When  I'm 
home,  I  prefer  talking.  When  I'm  OXpe^ 
ditioning,  I  play  the  instant  OSO  game. 

What  would  t  have  done  with  Mensa 
if  I'd  taken  it  over?  Well,  first  of  all,  I'd 
have  established  so  me  goals  for  it.  a 
mission.  Being  the  exclusive  snob 
group  if  s  become  wouldn't  have  been 
on  the  iist.  Wlien  I've  mentioned  Men- 
sa in  my  editorials  before,  I've  always 
pointed  out  for  the  jealous— who  reac* 
tively  hate  anyone  smart  or  rich— that 
being  smart  doesn't  really  mean  much, 
There*s  r>o  correlation  between  IQ  and 
success.  It  mostly  means  they  can  do 
well  on  10  tests.  Big  deal. 

Individual  high  tO  people  people 
seem  to  be  bom  with  a  !>etter  brain 
than  others.  Alas,  that  doesn't  mean 
they  know  more.  Indeed,  think  of  your 
brain  as  a  super  ciomputer,  for  that's 
what  Ei  is.  Vou  should  know  enough 
atx^ut  computers  by  now  to  know  that 
the  hardware,  no  matter  how  wonder- 
ful, is  completeiy  useless  without  good 
software.  Programming.  Well^  pro- 
gramming is  what  your  parents,  family, 
friends  and  teachers  put  in.  Sut  the 
hardware  and  software  only  provide 
you  with  an  operating  system;  you  still 
can't  do  anything  with  it  without  data. 
We  get  data  through  TV.  book&,  maga- 
zines, and  through  everyday  living. 
Where  so  many  high  10  people  fall 
short  IS  in  their  eaily  programmmg, 
the^r  lack  of  data,  and  their  having  a 
whole  bunch  of  bogus  data  screwmg 
things  up.  Garbage  in,  gartjage  out,  in 
computer  terms. 

Sure^  we  learn  things.  We  pick  up  all 
sorts  of  data.  But  how  can  we  know 
what  is  true  and  what  ts  garbage . . . 
like  sitcoms,  soaps  and  spons?  My  so- 
lution to  that  is  to  get  a  high  IO  group 
together  and  let  the  taw  of  averages 
limil  the  worst  of  the  bad  data.  This  is 
where  I  think  Mensa  had  a  great  poten* 
tial.  The  very  diversity  of  experience, 
data  and  programming  would  tend  to 
cancel  Out  much  of  the  garbage. 

So,  if  Td  have  run  Mensa  Td  have 
organized  conferences  aimed  to  hetp 
solve  government  and  industry  prob- 
lems. Even  ^  high  lO  people  with  20 
backgrounds  and  20  fields  of  expeftise 
would  be  one  heck  of  a  think*tank  re- 
source. And,  unlike  our  commercial 
think  tanks,  it  wouldn't  have  to  make 
money. 


What  use  ts  there  of  our  having  a 
bunch  of  smart  people  if  we  don't  use 
them  to  help  us  solve  problems? 
They're  sure  not  going  to  go  into  poli- 
tics. .  .they're  toosinart  for  that.  Heck, 
if  we  gave  Mensans  something  ere- 
alive  to  do  we  might  even  attract  more 
successful  high  10  people  to  the  orga- 
ni^aiion.  As  it  is.  a  mi nu scute  percent- 
age of  Mensans  are  outstandingly  suc^ 
cessful.  Outside  of  Don  Peterson » who 
was  recently  canned  as  president  of 
Ford,  I  can't  think  of  any  successful 
members  Mensa  can  brag  about. 

So  i  screwed  up . .  too  involved  with 
temporary  eKpediency  to  see  llie  long- 
term  picture  But.  who  knows^  i  might 
have  succumbed  to  the  usual  Mensa 
hubris  and  rushed  out  to  buy  Bakker's 
Heritage  Park  and  rename  it  Bramland. 

You  know,  it  doesn't  take  Mensan 
brains  for  a  group  to  do  a  good  job  of 
tackling  problems.  Vou  might  want  to 
Ijy  it  with  your  ham  club  and  see  for 
yoursett.  Sure,  you'll  have  some  hams 
with  strongly  held  opinions.  That's 
when  they've  come  to  conclusions 
without  positive  knowledge.  Some  sub- 
jects are  too  Ineffable  to  allow  rational 
thought,  such  as  religion  and  politics. 

But  it  might  be  fun  to  pose  some 
typical  ham  problems  to  the  group  and 
see  how  well  they  do  in  coming  up  with 
creative  answers.  Like  what  to  do 
about  the  mess  on  14.313.  .ofhowlo 
chill  K1  MAN  cltittenng  up  our  barKJS 
with  endless  self-serving  and  even 
commercial,  bulletin  broadcasts.  Or 
flow  your  club  can  help  gel  amateur 
radio  growth  going  again .  Or  even  how 
to  get  more  local  fianis  interested  in 
your  club. 

Let  me  know  how  you  make  out>  I 
think  you'll  be  surprised. 

Oi  course,  instead  of  solving  prob- 
lems, you  may  end  up  with  sessions 
like  the  McLaughlin  Group  on  public 
television.  I  enjoy  their  opinionated  ap- 
proach, their  grasp  of  complex  prob- 
lems, and  their  inability  to  even  come 
dose  on  their  predictions. 

NowTheULFs? 

Some  scfenttsts  have  been  fiaving 
considerable  success  in  predicting 
earthquakes  by  monitoring  the  ullra^ 
low  frequencies,  down  below  one 
hertz.  This  sounds  {7}  like  something 
some  73  readers  might  like  to  have  a 
goal. 

Building  electromagnetic  field  de^ 
tectors  for  the  0-1  hertz  band  certainly 
presents  an  Interesting  challenge. 
Some  of  the  strongest  signals  seem  to 
peak  around  0,1  Hz.  Let's  see  winat  you 
can  come  up  with.  Maybe  we'll  need  a 
ULF  column,  it  you  start  opening  this 
band. 

Dayton  91 

Too  bad  if  you  missed  out.  TT>e  Day- 
ton Hamveniion  is  definitely  the 
world's  biggest  tiam  toy  store,  and  ev* 
erythmg  at  a  discount!  It's  two^and  a- 
half  days  long,  and  even  so  there's  no 
way  to  see  everything.  By  Saturday 
morning  Ihey  had  over  33,000  signed 
in.  The  huge  Hera  Arena  parking  lots 
and  the  fields  around  them  as  far  as 
you  could  see  were  packed  solid  with 


cars.  vans,  pickups,  RVs  and  campers^ 
all  bhstling  with  antennas. 

You  see,  they  come  in  convoys  from 
all  over  the  country;  each  happify  gab- 
birrg  away  on  their  own  convoy  chan- 
nel.,  .  oddly  like  C0ers  A  modem  ver- 
sion of  the  old  Conestoga  wagon  trains 
tfrat  crossed  the  same  plains  1 50  years 
ago.  Instead  of  Indian  arrows  sticking 
out  of  the  wagons,  now  it's  antennas. 

Tm  not  talking  one  or  two.  I'm  talking 
mobile  antenna  farms  that  would  make 
an  AWACS  plane  envious.  Some  of 
til  em  had  to  have  had  serious  prob- 
lems with  overpasses.  These  convoys 
must  have  wiped  out  TV  reception  for 
whole  towns  as  they  passed  through. 

Imagine,  if  you  wilL  35.D0O  hams,  all 
with  at  least  one  HT  on  their  t>elt,  ali 
with  their  squetch  breaking  every  few 
seconds.  Many  had  two.  three  or  even 
four  HTs,  one  tor  each  band  so  they 
wouldn  t  miss  out  on  any  t>argains  their 
convoy  pals  might  find, 

"hfey,  here's  a  guy  selling  fax  ma- 
chines for  $3001  Brand  new!'"  "Wait'll 
you  see  the  Mac  software  I've  found 
over  here,"  Hams  were  excitedly  cart* 
ing  boxes  back  to  their  cars  all  week- 
end. With  530  booths  Inside  the  arena 
and  2,276  flea  market  spaces,  now 
how  can  anyone  do  a  decent  job  of 
ci^ecking  all  that  in  the  only  1 ,260  min- 
utes the  Hamvention  is  open?  Well, 
35,000  hams  sure  tried! 

If  you  try  to  see  *em  all.  that  means 
you've  got  to  manage  an  average  oi  27 
seconds  per  booth  or  fiea  market 
area. .  and  thai  doesn't  count  any 
lime  waiting  on  the  chow  or  portapotty 
lines.  That  daesn^t  even  allow  for  any 
time  spent  attending  any  ot  the  55  fo^ 
rums . ,  .  and  they're  one  of  the  main 
reasons  many  drive  or  fly  all  that  way. 

They  had  forums  for  packet, 
AMSAT*  county  hunters,  antennas, 
home-brewing,  contests,  Collins 
userSj  ARES,  weather  satelMtes, 
MARS,  VHF,  repeater  coordination, 
OSSBN,  10/10.  FCC.  SSTV.  Firebirds, 
SPAM,  DX.  Red  Cross.  ATV.  bicycle 
hams*  QRP*  ARRL,  scanners,  and 
SWLs.  There  were  fomms  on  getting 
new  hams,  on  recruiting  kids,  and 
many  more  technical  torums. 

Even  KiMAN,  obviously  not  totally 

satisfied  with  broadcasting  on  all 

bands  day  and  night  with  his  endless 

'bullelins,"  had  a  gc^minute  forum. 

Oh  darn.  I  forgot  to  go  to  that  one! 

Yes,  there  was  an  Uncle  Wayne  fo- 
rum where  I  tried  10  keep  a  packed 
room  awake  and  chuckiing  at  our  col^ 
lective  misfortunes.  Ales,  as  usual  It 
was  like  a  sauna. 

The  most  exciting  part  of  the 
Hamveniion  for  me  is  seeing  the  new 
equipment  being  exhibited ^  Much  of 
the  new  gear  is  so  complex  that  it  takes 
an  expert  several  minutes  just  to  cover 
the  basics.  It  made  me  wish  there  was 
some  way  to  get  across  ail  this  informa- 
tion in  a  product  review.  But  there's  so 
much  to  telt  that  we're  talking  about 
tMK>k -length  reviews.  You  really  have 
to  see  a  tot  of  this  stuff  yourself  and  talk 
with  the  people  who  have  designed  it. 

While  another  ham  rag  devotes  its 
editorials  to  complaints  at>aut  hamfesi 
food,  I  still  look  foHA^ard  to  the  Hamven- 
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tton  BBQ  sandwich.  Love  ill  TKt 
Ham  vent  ion  committee  syne  is  cheap 
with  I  heir  refreshments  for  the  ex- 
hibitors Ttiefe*s  some  coffee  and  a 
supply  of  doughnuts  which  runs  out  in 
minutes.  Thafs  rt,  ^4o  cold  drinks.  No 
sandwiches.  They  are  cons^dtrate  \n 
providing  a  special  room  where  ex- 
hibitors can  buy  lunch  instead  of  wait- 
ing on  incredibly  long  fines.  Bui  they 
don't  reckon  with  us  notoriously  tight 
Yankees.  So  I  grumblingly  shell  out 
and  buy  a  BBQ  sandwich  which  I  spilt 
with  Sherry.  Okay,  I'm  cheap  ,  would 
you  rather  I  increased  the  73  cover 
price  and  went  first  ctass?  Please 
advise. 

The  73  Booth 

We  had  the  premiere  issue  of  Radto 
Fun  available  and  got  completely 
cleaned  out  of  the  over  3.000  copies 
we  brought  We  announced  this  new 
pubiicalion  aimed  at  newcomers  to  the 
hobby  in  Ihe  April  73  and  have  been 
getting  an  average  of  100  subscrip- 
tions a  day  ever  since.  We  had  em 
lined  up  at  the  booth  to  subscribe. 

Wa  had  another  line  oi  customers 
signing  up  for  Z?  subscriptions.  Many 
were  furious  at  CO  for  putting  Ham  Ra- 
dio out  of  business  and  then,  despite 
promises  to  change,  continuing  as  a 
contest  magazine.  We  sold  more  73 
suJDs  Ihis  year  than  weVe  ever  sold  m 
the  30  years  I've  been  exhibiting. 

I  was  delighted,  too,  by  the  parade  of 
well-wj&hers  who  sajd  they  enjoy  rny 
editorials  and  agree  w^th  them.  That's 
a  change  from  the  past,  whefe  many 


clafmed  they  enjoyed  'em,  by  I  didn'l 
always  agree  with  me.  And  I  don't  think 
/Ve  changed? 

A  gratifying  numt>er  of  readers 
stopped  to  thank  me  for  getting  them 
to  {a)  stop  smoking,  (b)  taJce  off  weight, 
and  {c)  go  tnio  tnjsiness  ar^d  have  (un 
making  money. 

The  73  crew  was  even  more  excilod 
to  hear  from  oneadvertfser  after  anoth* 
er  about  how  happy  they  are  with  the 
sales  their  ads  are  providing.  Tm  used 
to  hearing  that  we  outsell  CQ,  biit  it's 
been  a  while  since  we've  outsold  QST 
consistently.  We've  got  to  watch  out  or 
73  might  start  getting  fat  again,  like  it 
was  a  few  years  ago. 

We  did  make  sure  that  potential  Ra- 
dio Fun  advertisers  got  a  sample  copy 
of  the  premiere  issue.  Many  said  they 
wished  they'd  been  in  it  and  wanted  to 
be  sure  not  to  mtss  out  when  we  go 
monthly  starling  in  September.  Since 
newcomers  are  responsible  for  a  high 
percentage  of  ham  safes,  Ihis  makes 
sense. 

The  Ham  of  the  Year! 

Johnny  Johnston  W3BE,  our  liaison 
at  the  FCC,  was  awarded  the  coveted 
Ham  vent  ion  award  Ihis  y&at.  An  excel- 
lent choice,  Johnny  had  some  good 
news  for  us  .  ,and  some  bad.  On  the 
bright  side  of  the  ledger  was  the  suc- 
cess of  the  no-code  license.  This  has 
dieflnitely  increased  ottr  input  of  new 
hams.  Indeed,  many  stopped  by  the  73 
txwth  to  thank  me  for  pushing  for  the 
nchcode  license  for  the  last  32  years. 

Continued  on  page  73 
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Tafk  about  "never  say  die"f  They  also 

subscribed  to  Radio  Fun. 

The  idea  pf  Radio  Fun.  in  case 
you've  just  emerged  from  hibernation, 
is  to  make  sure  that  as  high  a  percent- 
age as  possible  of  new  licensees  actu- 
ally gat  on  Ihe  air  and  start  having  fun. 
!t1f  be  explaining  hgw  to  get  involved 
with  packet,  satellites,  DXing,  con- 
tests, certificate  hunting^  UHF,  re- 
peaters, transmitter  hunting,  ATV  and 
so  on.  If  tl  also  be  running  technical 
articles  aimed  at  helping  newcomers 
understand  what  this  radio  stuff  is  ail 
about.  And  it'll  be  reviewing  every  kit 
we  can  get  our  hands  on.  Carole  Perry 
WB2MGP  has  a  column  for  the  new- 
comer. Gordon  West  WB6N0A  shows 
you  how  to  upgrade. 

We  also  brought  afong  a  big  stack  of 
the  CDs  my  three  record  companies 
have  been  producing. .  and  sold  right 
out.  I  was  pleased  to  find  so  many  CD 
Re i^/^iv  readers  stopping  by  to  say  hel- 
io  and  keep  up  the  good  work.  We  will. 

The  excitement  over  the  new  no- 
coders  was  mitigated  by  Johnny  John- 
ston's mentioning  that  around  20,000 
amateurs  have  historically  been  lost 
each  year  through  winning  their  Silent 
Key  Award  or  lack  of  interest.  The  10- 
year  Ifcenses  have  obscured  this  ioss. 
giving  the  deceptive  appearance  that 
we've  been  gaining  in  numbers.  In- 
deed, at  that  rate  our  supposed 
500,000  total  licensees  could  eventual- 
ly be  as  much  as  200,000  overstated. 
This  is  what  W5YI  has  been  telling  us  in 
his  newstettef  - .  and  what  the  ARRL 
has  been  determined  to  ignore  with 
their  inflated  numbers.  The  sorry  fact 
seems  to  be  that  even  with  the  new 
no-code  licensing  spree,  we're  only 
growing  at  about  1.2%  per  year.  .. 
one-tenth  the  growth  we  averaged  in 
the  1 946-1 964 era, . .  before  Incentive 
Licensing  hit. 

I  was  heartened  by  a  parade  of  read- 
ers stopping  by  the  booth  to  tefl  me 
about  their  successes  in  getting  young- 
sters into  the  hobby.  I  said  the  same 
thing  to  all  of  them. ,  .send  me  some 
pictures.  Prove  it.  I  saw  a  few  more 
youngsters  at  the  Ham  vention  this  year 
than  previously,  but  they  were  still  a 
rare  sight . . .  nothing  like  30 years  ago, 
when  kids  were  all  over  the  place. 

You  know,  I  hear  all  this  baloney 
about  how  many  hams  are  interested 
in  the  code,  yet  even  at  the  largest 
ham  fast  in  the  world  (outside  of  Japan), 
there  wasn't  a  code  speed  contest. 
Thsy  used  to  be  a  big  feature  at  virtual- 
ly every  hamfest.  t*!l  tell  you  what,  HI 
have  73  print  some  certificates  if  your 
Club  will  put  on  contests  at  your  ham- 
tests.  Let's  start  making  it  a  matter  of 
pride  to  be  good  at  copying  code. 
You'll  probably  want  certificates  for  20, 
30,  40,  50  and  60  wpm.  Think  that'll 
hold  you? 

You  say  you  want  practice  tapes? 
Give  me  a  break  I  Get  a  computer  and 
do  it  that  way  and  get  off  my  back. 

During  my  talk,  I  did  mention  how 
easy  it  is  to  learn  the  code  at  any  speed 
you  want^  The  ensuing  rush  wiped  us 
out  of  our  20  wpm  tapes  at  the  booth. 
We  also  sold  out  of  our  $99  videos  on 
how  to  generate  an  extra  million  in 


»6oyc 


10^x53796 

Bat\  Piego  County 

Grki  DM  13 


WAC 


J 


QSL  of  the  Month  To  enter  your 
QSL,  mail  it  in  an  envelope  to  73,  WGE 
Center,  Forest  Road,  Hancock,  NH 
03449.  Attn:  QSL  of  the  Month.  Win- 
ners receive  a  one-year  Subscription 
(or  extension)  to  73.  Entries  not  in  en- 
velopes cannot  be  accepted. 

sales  with  PR.  We're  still  getting  raves 
on  that.  It's  even  being  used  by  some 
M.B.  A.  schools. 

It  was  fun,  too,  meeting  so  many  old 
friends.  Walt  WA6BMG,  who  I  used  to 
tafk  with  in  1 938  in  Brooklyn,  where  he 
was  W2LBF,  was  there.  Arne  SM5AM, 
who  showed  me  around  Stockholm 
and  Aland  (OH0)  back  fn  1966,  was 
there  and  looking  healthy.  Norm 
W2JUP,  who  took  over  the  RTTY 
column  in  CQ  when  I  became  the  edi- 
tor, was  helping  AEA  show  their  new 
stuff.  I've  been  promised  an  article  on 
their  naw  gear,  which  is  amazing. 
Friends  from  South  Africa,  Kenya,  and 
af]  over  Europe  were  there  and  s^fd 
hello.  Jack  Aviv  WA2KNC,  my  first  73 
employee  (1961  J,  was  there. 

Maybe  you'll  want  to  think  about  join- 
ing one  of  the  convoys  heading  to  Day- 
ton next  year* 

Radio  Fun 

The  subscriptions  to  Radio  Fun  have 
been  pouring  in.  That's  pretty  good 
considering  that  it  was  just  announced. 

The  concept  has  caught  on.  The 
idea  of  stressing  the  fun  of  amateur 
radio  as  a  follow-on  for  the  new  no- 
code  license  is  timely.  We  do  have  a 
fantastic  hobby,  one  that  can  be  enor- 
mous fun.  Often  we  get  all  involved  in 
some  kind  of  aggravation  and  forget 
that  fun  is  what  amateur  radio  is  all 
about.  .  the  passton  which  makes  it 
so  exciting. 

No  one  is  paying  us  to  do  this.  We're 
not  only  spending  great  gobs  of  our 
time  on  our  hobby,  but  we're  spending 
our  own  money  for  the  equipment.  We 
provide  public  service  only  partly  in  re- 
payment for  the  incredibly  valuable  fre- 
quencies we  get  to  use.  Mostly  we  do 
public  sen/ice  because  we  enjoy  it.  It 
gives  us  a  sense  of  having  done  some- 
thing positive.  It  gives  us  a  sense  of  our 


own  value  and  importance.  It  gives  us 
an  opportunity  to  do  something  worth- 
while for  the  common  good.  It  helps  give 
us  a  feeling  that  we  Ve  contributed  to  the 
world . . .  and  that  feels  good , . .  It's  fun. 

Somehow,  the  harder  we  work  at 
something  personal  like  this,  the  mora 
fun  we  have,  I  treasure  the  hundreds  of 
times  I  stayed  up  most  of  the  night 
building  equipment.  But  not  only  did  I 
have  a  ball  doing  it,  I  also  laid  the  foun- 
dation for  a  lifetime  of  ham  publishing. 

In  1946  I  built  one  of  the  first  FM 
modulators  into  my  Meissner  Signal 
Shifter  and  helped  W2GDG  pioneer 
narrowband  FM.  And  I  loved  every 
minute  of  it. 

I  built  all  kinds  of  elaborate  RTTY 
equipment  and  had  so  much  fun  that  \ 
had  no  choice  but  to  start  a  magazine 
on  the  subject  to  try  and  inveigle  others 
into  sharing  the  fun  i  was  having.  I  love 
to  share  my  enjoyment  with  others. 
That's  one  of  the  reasons  I  have  so 
much  fun  with  CD  Review,  my  music 
magazine.  I'm  getting  (ens  of  thou- 
sands of  people  introduced  to  classical 
music,  to  ragtime,  and  other  kinds  of 
music  they  might  otherwise  miss. 

Okay,  goody-goody  for  me,  but  how 
about  you?  What^s  the  most  fun  you  Ve 
had  In  amateur  radio?  And  why  don't 
you  sit  down  and  write  about  it  so  we 
can  pass  along  your  story  to  the  Radio 
Fun  readers?  Have  you  mixed  ham- 
ming with  sports  car  rallies?  With  hot 
air  ballooning?  With  travel?  Why  the 
heck  not?  I  don't  see  any  anchor  tied  to 
your  ankle.  I've  done  all  those  things 
and  I  can  promise  you  you'll  never  for^ 
get  the  fun  you'll  have. 

How  about  building  ham  gear  and 
test  equipment  from  kits?  I've  built  so 
many  Heathkits  I've  stopped  counting. 
Old-timers  will  remember  Eico  kits. 
Our  tncentive  Licensing  disaster  killed 
Eico.  There  are  plenty  of  kits  around 
today  that  are  fun  to  build .. .  and  more 
are  coming.  With  the  enthusiasm  we 
can  build  via  Radio  Fun  Til  bet  we  can 
get  hundreds  more  parts  kits  on  the 
market.  If  you've  built  a  kit  you  think 
others  would  enjoy,  let's  hear  from  you! 
Share  your  fun  the  way  I  do. 

How  about  some  ideas  on  hidden 
transmitter  hunts?  Our  young  new- 
comers will  have  a  great  time  if  we  can 
get  them  involved  with  those.  It  won't 
be  a  bad  idea  to  shake  some  of  the  rust 
oft  old -timers  too.  Some  of  you  old 
coots  are  about  as  active  as  the  Tin 
Man  after  a  rainstorm. 

Say,  coots,  when  you  find  a  young- 
ster who  is  a  likely  ham  prospect,  you 
could  spring  the  $10  for  a  subscription 
to  Radio  Fun,  right?  It's  bad  enough 
being  an  old  curmudgeon  without  be- 
ing a  cheap  old  curmudgeon  to  boot. 

The  Premiere  Issue 

The  first  issue  of  Radio  Fun  is  out. 
We  somehow  managed  to  get  it  out  in 
time  for  Dayton.  I  was  very  impressed 
with  the  advertising  support  we  got, 
sight  unseen.  I  expect  you  to  subscribe 
and  buy  at  least  one  piece  of  gear  from 
each  advertiser.  Fair  is  fair,  right? 
That's  the  least  you  can  do. 

We'll  be  starting  the  regular  monthly 
publication  in  September.  That'll  give 


you  some  time  to  send  in  articles  aimed 
at  making  amateur  radio  more  fun— 
particularly  for  newcomers,  IIMt  give 
the  ham  industry  some  time  to  get 
horsed  around  to  advertising  so  we  can 
have  a  big  fat  publication,  packed  with 
kit  reviews,  simple  electronic  and  radio 
theory  to  help  you  understand  what's 
in  those  black  boxes  youVe  beeri  talk- 
ing into.  You  do  want  to  understand 
how  electrons  work,  don't  you? 

I  expect  we'll  be  seeing  some  of  Edi- 
tor Bill  WB8ELK  Brown's  fascinating 
Stuff.  He  came  into  the  office  today  with 
a  tiny  TV  transmitter.  The  darned  thing, 
sent  in  by  KC6CCC.  was  about  t,5" 
square  and  had  an  exciter  on  434  MHz, 
plus  a  100  milliwatt  amplifier  and  mod- 
ulator, all  run  by  a  tiny  9V  flashlight 
battery.  He'll  no  doubt  be  sending  it  up 
with  a  miniature  camera  in  one  of  his 
balloons.  Ever  tried  that?  The  balloons 
can  get  up  to  100,000  feet  and  be 
copied  up  to  400  miles  away  I  You  just 
put  your  TV  antenna  on  your  cable  con- 
verter and  tune  to  channel  60.  Voilal 

Only  $10? 

How  Is  That  Possil>le  Tti«$e  Oay»? 

Radio  Fun  is  a  no-fril^s  publication. 
We're  doing  it  In  a  tabloid  format,  like 
your  local  shopper.  We  want  to  get  in- 
formation out  to  help  newcomers . .  Jo 
make  hamming  more  fun  for  ever/one. 
This  Is  a  labor  of  love  by  the  73  staff. 
We  haven't  added  any  extra  people.  As 
soon  as  you  add  staff  and  use  slick 
paper,  the  cost  skyrockets  and  then  we 
have  to  charge  $20  a  year  just  to  break 
even.  We'll  keep  Radio  Fun  at  $10  as 
long  as  we  can,  but  if  it  gets  too  fat  we'll 
have  to  add  some  editors  and  up  the 
subscription  price. 

Remember  too,  your  $10  is  subsidiz- 
ing 20,000  copies  of  Radio  Fun  which 
are  going  to  newcomers  to  help  them 
get  started  in  our  hobby.  This  is  our 
opportunity  to  start  them  off  right  and 
help  them  avoid  some  of  the  miseries 
we  went  through  at  first.  It's  difficult  for 
old-timers  to  remember  how  dumb 
they  were  at  first. .  .and  how  much 
they  needed  help. 

I  think  Radio  Fun  may  get  old-timers 
to  think  in  terms  of  elmering  young- 
sters and  perhaps  even  getting  down 
on  the  Novice  bands  to  lend  a 
hand . . .  after  turning  off  their  llnears, 
We'lfsee. 

Meanwhile  we  need  alt  the  support 
we  can  get. .  .in  the  way  of  subscript 
tions,  advertising,  and  enthusiastic  ar- 
ticles on  exciting  ham  activities  and  kit 
evaluations* 
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INTERNATIONAL 


Amie  Johnson  NiSAC 
TOS  Oki  Homestead  Hwy. 
N.  Swanz&yNH  0343t 

Notes  from  FN42 

Of  much  interest  in  this  month*s 
cofumn  is  an  informaiii^e  report  from 
Tim  Chen  8V2A  of  Taiwan,  in  conjunc- 
tion with  that,  fam  inciudlng  portions  of 
a  recent  arficfe  from  The  Wail  Street 
Joyrnal,  reporting  that  Taiwan  has 
entiedits  civH  war  with  mainland  Chtna 
and  recognizas  the  Baipng  feadership, 

"OSL  to  Box  88,  Moscow."  How 
many  of  you  have  evor  wondered  what 
Box  88  is  reatly  tike?  Now  you  wiii  find 
out  thanks  to  Ron  Gang  4XtMK. 

Onward  to  the  good  newsi—Arnie, 
NtBAC. 

ROUNDUP 

Switzerland  From  a  message  by  Ihe 
ITU  Secrelary-GeneraJ.  Pekka  Tarjan- 
ne.  aboul  the  I99i  World  Telecommu- 
nicaiiort  Day  which  occur  red  on  May 

This  year,  the  theme  of  World  Com- 
munication Day  is  a  subfect  close  lo  the 
liearls  of  every  one  of  us:  Ensuring  the 
safety  of  human  life.  Due  to  the  conlri* 
by  lions  in  thts  area  made  by  telecom- 
munrcaifons,  the  latter  was  ceJebraied 
as  part  oi  the  Natural  Dtsasier  Preven* 
lion  Decade  proclaimed  by  the  United 
Nations  General  Assemtiiy. 

The  first  commerciaJ  radio  telegraph 
services  were  introduced  at  the  end  o( 
the  19th  century.  This  new  communi- 
cations medium  was  a  godsend  to 
mariners  m  distress.  Yet,  if  lives  were 
to  be  saved,  the  message  had  to  be 
heard.  For  this  reason  ^  an  in  tern  at  ion  at 
agreement,  signed  in  Berlin  in  1906» 
specified  that  "Wireless  telegraph  sta^ 
tions  must  give  absolute  priority  to  re- 
ceiving and  replying  to  distress  signals 
from  ships  and  take  ali  appropriate  &c- 
tion.''  This  same  agreement  mciuded 
the  international  adoption  of  the  SOS 
sigr^ai.  The  lr\ternatlonal  Teiecommu* 
meal  ion  Union  introduced  other  safety 
measures:  Ships  should  have  a  radio 
sel  on  tx)ard  and  special  radio  frequen- 
cies were  resented  for  distress  signaJs. 

Ov^  Ihe  coming  decade,  the  Global 
liirilifne  Distress  and  Safely  System 
will  be  brought  into  yse>  This  new  sys- 
tem, developed  by  the  International 
Maritime  Organization  in  collatxiration 
with  Ihe  ITU  and  other  tiodies,  will 
provide  a  new  degree  of  safety  to  sea- 
farers. 

Transportabfe  satellite  earth  stations 
can  be  used  for  emergency  communi- 
cations and,  coupled  with  land -based 
facilities^  provide  a  vital  tool  for  relief 
operations.  However,  much  remains  to 
be  dene  to  ensure  the  fast  iransborder 
movement  of  such  telecommunica- 
tions equipment  to  disaster  sites^  With 
this  in  mind,  the  ITU,  working  with  oth- 
er concerned  organisations,  has  pro- 
posed a  project  to  facilitate  the  speedy 
movement  and  customs  clearance  of 
telecommunications  equ^ji^menl  for 


dtsasrer  use,  which  could,  in  due 
course,  lead  lo  an  inlernational  con- 
vention. Also,  cellular  technology  can 
prove  to  be  a  so^utiort  to  the  difficult 
problem  of  providing  tetecommunica* 
tions  outside  major  urban  areas. 

It  is.  indeed,  my  ambition  to  spood 
up  Ihe  arrival  of  relief  to  anyone  in  dan- 
ger, wherever  disasters  may  strike  or, 
more  generally,  in  need  of  assistance 
in  rural  and  rerrK»te  areas. 


ISRAEL 

Ron  Gang  4X1 MK 

Kibbutz  Urim 

D.N.  Hanagev 35530 

israet 

PACKET:  4X7MK@4Z4SVJSR.EU 

We  were  greatly  relieved  with  the 
cessation  of  the  hostitities  in  the  Gulf,  It 
spetied  for  us  here  in  4X-land  Ihe  end 
of  destruction  and  injury  caused,  not  to 
mention  the  disrupti<:m  of  normal  life  for 
the  month  and  a  haff  of  Of>erdtion 
Desert  Storm,  The  Civil  Defense  Au* 
Iborities  gave  the  O.K.  to  put  the  gas 
masks  away  and  open  up  the  rooms 
(and  some  hamshacks  as  well!)  that 
each  household  had  hermelicaify 
sealed.  Nightlife  in  Ihe  big  cities  has 
commenced  once  again. 

The  Ministry  of  Communications  is- 
sued a  special  letter  ot  thanks  to  the 
Israel  Amateur  Radio  Club  in  recogni- 
tion of  the  public  service  provided  by 
the  amateur  community  during  the 
crises.  Hopefutiy  now  diplomacy  will 
take  precedence,  and  we  will  be  able  to 
see  the  end  uf  tlie  lack  of  peace  ac- 
cords in  the  region.  The  time  is  ripe, 
and  judging  by  the  trends  in  the  world, 
thai  we  have  noted  in  this  column  over 
the  past  years,  it  appears  that  we  are 
nearing  a  new  age  where  enlighien- 
ment  will  banish  the  darkness  Let  us 
all  do  our  part  in  our  own  small  way. 


and  see  to  it  that  our  international  con^ 
tacts  via  ham  radio  will  contribute  to 
the  good  will! 

A  Visit  to  Box  B6.  Moscow.  Early 
last  March,  Dr.  Oded  Schremer  4X4SO 
was  invited  to  the  Soviet  Union  for  a 
scjeniifrc  conference.  Before  leavtng 
for  Moscow,  Oded  got  on  the  air  and 
contacted  a  few  Russian  hams,  who 
invited  him  to  visit  the  Central  f^a^io 
Club-  Upon  arriving.  Oded  saw  that  his 
schedule  gave  him  the  mornings  off. 
One  morning,  aftet  callmg  a  number 
given  him  for  the  club,  he  set  off  for  a 
visit,  accompanied  by  his  interpreter, 
The  dub  was  located  an  hour  and  a 
half  from  the  center  of  Moscow. 

The  State-run  and  supported  Central 
Radio  Club  is  housed  in  a  two-story 
building  somewhat  resembling  a 
achooL  A  few  rooms  house  the  world 
famous  P.Oh  Box  68  Moscow  QSt  bu- 
reau, whose  six  fuii-lime  employees 
sort  many,  many  millions  of  QSL  cards 
each  year!  Another  room  hoids  a  large 
ham  station  which  normally  has  a  full- 
time  operator  who.  unfortunately, 
wasn't  there  that  day. 

There  is  yet  another  section,  full 
of  test  equipment  and  staff  to  help 
out  those  building  or  repairing  their 
own  gear,  ii  should  be  pointed  out 
that  due  to  ecorKKnics,  imported  com- 
mercial gear  ts  not  available  in  the 
USSR,  thus  almost  all  stations  are 
homemade. 

On  the  first  ^oof  there  is  an  exhibi- 
tion of  all  kinds  otradioeQuipmenL  and 
the  halls  of  the  building  are  decorated 
with  color  posters  of  sports  people  and 
rad»o  amateurs^  Alt  in  all.  the  Central 
Radio  Club  of  Moscow  is  a  building 
buzzing  with  activity  from  early  in  the 
morning  to  late  at  night. 

Nocolai  UA3AF,  who  heads  up  the 
operation,  showed  Oded  a  beautiful 
full-color  magazine  that  they  put  out. 
Oded  told  them  that  he  was  realty 
thrilled  to  be  inside  ''Box  38  Moscow/' 
that  address  being  world  famous, 
known  to  virtually  every  radio  amateur 
on  the  globe.  This  realiy  made  the  peo- 
ple on  hand  very  proud,  as  it  turns  out 
that  Ihey  are  seldom  ever  visited  by 
hams  from  outside  of  the  USSR,  and 
had  no  idea  of  their  image  abroad. 


Indeed,  the  hams  at  the  Central  Ra- 
dio Ciub  had  never  met  anyone  from 
Israel  before,  and  4X4SO's  visit  was  a 
big  event!  Until  April  1988  (just  3  short 
years  ago)  hams  m  the  Soviet  Union 
were  pn^hiOited  to  contact  Israel.  They 
told  Oded  that  this  ban  had  caused 
them  much  grief,  as  they  had  heard  us 
on  the  air.  and  li^  always  wanted  lo 
make  contact.  Life  in  the  USSR  has 
changed  since  then,  wtth  new  open- 
ness and  freedom  of  expression.  Oded 
parted  with  his  hosts  at  Box  S8  after 
faking  photographs  as  a  souvenir  of 
this  historic  meeting,  having  been 
most  warmly  received. 

Looking  out  of  the  car  window,  as 
any  keen<eyed  ham  should,  Oded 
spotted  a  number  ot  beams  and  quads 
on  the  rooftops,  but  unfortunately  did 
not  have  the  time  lo  visit  any  hams  in 
their  homes,  Now,  for4X4SO.  Post  Of- 
fice Box  &S  Moscow  means  much  more 
that  just  an  address  for  QSLs.  Hams 
visiting  Moscow  would  do  well  if  they 
paid  a  visit  to  the  Central  Radio  Club 
there. 


NEW  ZEALAND 

Oes  Chapman  Zl^VR 
459  Kennedy  Ro^ 
Napier 
New  Zeatand 

Helio  to  all!  Just  a  quick  note  to  ad- 
vise you  that  the  NZART  Hastings 
Branch,  ZL2BEI,  is  organising  another 
160m  event  Co  encourage  hams  to 
"Have  a  Go"  on  160  meters,  and  may- 
be meet  new  fellow  hams  who  are  160 
enthusiasts. 

The  frequency  is  1850  kHz.  ±10 
kHz,  LSB  or  CW,  0800  to  1200  UTC, 
21-22  June  1991.  There  will  be  as 
many  ZL  stations  available  as  possible. 

You  may  remember  that  the  Hast- 
ings Branch  ran  one  of  these  events 
last  year  in  October  li  generated  so 
much  interest  that  this  one  has  been 
put  togo^f,  and  we  hope  that  this 
news  reaches  you  in  time  to  partici- 
pate. 

If  Ihe  inter^t  contmues.  the  Hast- 
ings Branch  of  the  NZART  wilt  organize 
another  weekend  event  for  next  March 
In  1992.  73,  Des  Z12VR. 


Photo  A.  Oded  Schremar  4X4SO  with 
Centraf  Radio  Cfub, 


QSL  sorters  at  "Box  38  Moscow'^the 


SWEDEN 

Rune  Wande  SMiCOP 
Frejavagen  tO 
3-755  00  Nykvarn 
Sweden 

The  European  CEPT  License 
Some  years  ago,  26  European  Tele^ 
communication  Authorities  agreed 
upon  simplifying  the  procedures  for  ra- 
dio amateur  operators  to  use  their  ham 
equipment  while  visiting  CEPT  mem- 
ber counliies.  The  result  is  that  no  visi- 
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lor  lic#n$a  has  to  be  appAed  for.  Vou 
onty  bring  your  home  coyntiy  licanse 
thai  stales  which  dass  of  CEPT  license 
you  have.  There  are  two  classes,  Gass 
1  V¥ith  both  HF  and  VHF  privileges,  and 
Class  2  for  VHF  (no  code  required}. 
Lasi  year  frve  East  European  countries 
indicated  that  they  will  apply  for  mem- 
t>ership  in  Ihe  CEPT  community- 

So  far,  17  CEPT  a>untri9s  have  im- 
plemented the  recommendation  for  the 
so-called  CEPT  license,  recommenda- 
lion  T/R  61-01.  These  countries  are: 
Austria,  Belgium,  Denmark.  Finland. 
Francen  Germany,  Greece,  Italy, 
Liechtenstein.  Luxembourg,  Monaco. 
The  Netherlands.  Norway,  Spain,  Swe- 
den. Switzerland,  and  the  United  King- 
dom. 

The  identificatwn  for  using  the  CEPT 
Ncense  is  somewhat  cumbersome.  V'ts- 
King  Sweden,  a  CEPT  ham  MUST 
identify  a$  follows:  SM/tiome  call/P  for 
portable  or  /M  for  mobile.  Either  /P  or 
M  MUST  ALWAYS  follow  the  call.  In 
most  countries,  it  is  not  necessary  to 
include  the  number  for  the  call  area. 

Hams  from  other  countries  must, 
however,  apply  for  a  regutar  visitor  li- 
cense. In  the  past,  Sweden  has  re- 
quired a  written  statement  by  the  focal 
police  of  the  applicant's  "good  con- 
dycf'  to  be  inGluded  with  the  applica* 
Hon  for  a  visitor's  license.  This  require- 
ment was  deleted  on  January  1 .  1991. 


TAIWAN 
REPUBLIC  OF  CHINA 


Tim  Chen  BV2A 
PO  Box  30*547 
Taipei 
Rspubfic  of  China 

Aft  ho  ugh  I  have  not  reported  in  this 
column  for  a  considerable  length  of 
time,  i  believe  that  our  recent  devei- 
opments  in  Taiwan  may  be  of  much 
interest. 

We  have  made  great  strides  «n  ama- 
teur radio  activities.  Local  government 
has  given  the  public  the  qualification 
examinations  three  times:  in  1d&4, 
1988,  and  1990,  As  of  this  date  there 
are  more  than  3O0  licensed  stataons 
and  about  620  ham  operators  scat- 
tered on  this  island.  The  majority  of  the 
Stations  are  in  the  second  district,  BV2, 
which  belongs  to  Taipei  City  and  Taipei 
County,  with  BV4  and  BV7  next,  and 
only  a  few  stations  located  in  other  dis- 
tricts—BV1,  BV3.  BV5.  BV6.  and  BV6. 
BV9  is  for  offshore  islands,  and  6V0  is 
reserved  for  special  occasrors  and  OX- 
pedittons.  The  indrcations  ere  that  the 
number  of  amateur  radio  candidates  is 
increasing  rapidly.  The  best  guess  is 
that  2,000  people  win  participate  tn  ihe 
next  examination,  which  hopefully  will 
take  place  in  June  1991. 

It  wiJI  t>e  quite  a  burden  to  the  author- 
ities to  handle  this  sudden  surge  in  the 
ham  population.  They  will  probabty 
have  to  revise  the  rules  and  administra- 
tive matters,  as  well  as  develop  an  ex- 
amination pool. 


Presently  there  are  a  greal  number 
of  young  men  and  women  (C&ers^  who 
are  enthusiasticalty,  thoygli  illegally, 
using  V/UHF  operatioris  each  day  on 
144  and  430  MHz.  The  chaos  on  the  air 
is  terrible.  How  to  lead  them  a  dance 
[control  the  situation]  is  a  government 
problem  all  hams  are  concerned 
about. 

In  spite  of  the  adverse  eircum' 
stances,  hams  had  an  experimental 
test  with  Japan  last  July  with  VHF  and 
UHF  QSOs  at  three  different  positions 
on  mountains  at  600,  2,000.  and  3,200 
feet  above  sea  leveL  The  CBers  were 
well-convinced  of  amateur  radio  com- 
munications being  worthwhile.  We 
hope  that  more  and  more  CBers  will 
change  their  status  and  t>ecome  good 
hams. 

The  booming  situation  makes  it  nec- 
essary for  us  to  set  up  an  independent 
society  strictly  of.  by,  and  for  the  radio 
amateurs^  It  will  r>ot  onty  assist  local 
hams  to  further  progress,  but  atso  fos- 
ter the  good  relationship  with  all  the 
amateur  fraternities  in  the  world.  We 
assure  that  the  increase  of  BV  stations 
will  be  easy  to  access  on  the  air  in  the 
future.  The  general  assembly  of  the 
independent  society,  temporarily 
named  the  Chinese  Taipei  Amateur 
Radio  League,  was  scheduled  to  have 
its  inaugural  ceremony  on  March  10. 
1991.  Very  soon  it  will  apply  for  mem- 
t^ership  in  the  International  Amateur 
Radio  Union  (lARU). 

At  this  moment  there  is  no  change  in 
Ihe  regulation  that  we  do  not  grant  li- 
censes to  indmduai  visitors.  A  Dxpedl* 
tk)n  group  is  usually  weJcomed  and 
g^n  a  special  caltsign,  but  the  group 
has  to  submit  an  application  at  least 
two  months  in  advance  for  approval. 
The  Post  and  Telecommunications  De- 
partment, M,O.G.  No.  2  Chang  Sha 
Street,  Taipei,  Taiwan,  ROC  is  the  au- 
thority. And  if  we  can  be  of  any  service 
to  you,  pleese  contact  the  Chinese 
Taipei  Amateur  Radio  League 
(CTARL)  at  3F;  No.  19,  Lane  312,  Pa 
Te  Road.  2nd  Section,  Taipei  H.O.C., 
Of  P.O.  Box  93,  Taipei,  Tel.  (02)  711* 
4652,  FAX  (02)  771-2379.  73.  Tim 
Chen  BV2A. 

From  The  Wall  Street  Jaurnel, 
dateiine  Taipei.  May  1,  1991:  Aftei 
more  than  60  years,  China's  civil  war 
has  of^ciaHy  ended,  at  least  in  Taiwan's 
eyes.  Tat  wan  President  Lee  Teng-hui 
declared  the  termination  of  a  period  of 
emergency  rule  imposed  just  before 
the  communists  took  control  of  China 
in  the  late  1 940s.  The  emergency  froze 
in  place  a  state  of  war  with  the  commu- 
nists that,  despite  some  periods  of  co- 
operation, extended  back  to  the  late 
1920s,  Untii  now,  Ihe  Kuomintang  gov- 
ernment in  Taipei  officiatly  viewed  the 
Beijing  government  as  ret>els  who  had 
usurped  the  KMTs  rightful  authority  lo 
rule  mainland  China. 

President  Lee's  proclamalion,  which 
came  as  a  quasf-official  Taiwan  del- 
egation visited  Beijing  for  the  first 
wide-ranging  talks  ever  held  with 
mainland  officials,  represents  another 
important  step  in  Ihe  gradual  relax- 
ation of  tensions  across  the  Taiwan 
straits 


Hamsats 


The  Soviet  Connection 


Continued  from  page  54 


A  verified  two-way  exchange  of 
callslgns  was  made  between  Ken 
KB5AWP  and  Musa  Manarov  U2MIR. 
While  mobile-!o-mobife  contacts  are 
common,  space-mobiie  to  space-mo- 
bile ham  contacts  have  only  begun  re- 
cently. Ken  on  AUantis  and  Musa  on 
Mir,  the  Soviet  space  station,  were  the 
first.  The  fow  orbits  Of  the  two  vehicles 
make  M/r/shuttleline*of-sight  possibili- 
ties uncommon,  but  for  this  mission  It 
worked.  This  time  voice  was  used,  but 
packet  could  be  tried  on  another  flight. 

Educational  ActivUtes 

tine  of  the  most  successful  aspects 
of  SAREX  on  STS-37  was  the  commu- 
nications with  educational  institutions. 
The  astronauts  answered  questions 
from  children  in  many  schools.  Often 
the  shuttle  was  not  over  an  area  at  the 
correct  time  for  school  hours.  This  ne- 
cessitaied  the  use  of  phone  links  and 
bridges  to  hams  with  direct  access  to 
the  shuttle  at  specific  times. 

In  Australia,  Graham  Ralcliff 
VK5AGR  provided  links  while  Junior 
de  Castro  PY2BJ0  took  over  from 
Brazil,  The  links  and  phone  bridges 
worked  for  STS-35,  and  did  Ihe  job 
again  for  STS-37. 

The  school  connections  during  April 
6  included  10  educational  groups  from 
Texas,  Ohio,  Illinois.  California,  Penn- 
sylvania, and  Oklahoma.  Many  others 
listened  to  the  hwo-way  conversations 
through  the  link  system  created  by  the 
SAREX  supporters.  SAREX  bft>uig^  the 
$pace  program  into  many  classrooms 
m  several  counthes  during  the  flight. 


SAREX  III  the  Future 

Enormous  effort  has  been  required 
to  make  SAREX  a  reality.  Hundreds  of 
hams  have  been  involved  with  parts  of 
Ihe  program.  Organizers  and  pro- 
moters like  Bill  Tynan  W3X0  and  Roy 
Neat  K6DUE  have  put  in  long  hours  to 
lind  Ihe  support  needled  to  make 
SAREX  happen,  Roy  has  announced 
that  new  video  tapes  documenting  the 
program  will  be  available  when  school 
starts  this  fall.  Lou  McFadin  W50I0  is 
perhaps  the  key  ham  responsible  for 
flight  gear.  Several  hundred  docu- 
ments and  drawings  have  been  re- 
quired by  NASA  before  allowing  the 
ham  equipment  in  the  shuttle,  Lou  and 
his  group  fulfilled  Ihe  requirements. 

It  is  hoped  that  all  the  effort  to  oper- 
ate SAREX  on  four  flights  wiil  now  be- 
gin 10  pay  off.  Rather  than  being 
classed  as  an  additional  experiment 
each  time,  SAREX  gear  could  be  avail- 
able for  use  by  any  ham/astronaul  re- 
questing the  system  for  a  speciftc  mis- 
sion. 

The  next  opportunity  for  SAREX  may 
be  later  this  year  or  early  in  1992.  One 
astronaut  has  expressed  an  interest, 
and  others  may  be  Joining  tile  ranks  of 
amateur  radio  very  soon.  An  intensive 
weekend  ham  radio  course  is  m  the 
planning  stage  for  a  group  of  current 
and  future  astronauts.  While  ST&a5 
stressed  packet  communications  and 
STS-37  promoted  educational  efforts, 
a  more  ''standard"  ham-OSO  activity 
is  expected  for  the  next  chance-  An 
ail-ham  crew  may  be  a  first  this  timei 
but  il  may  be  quite  common  in  a  few 
years. 


Ham  help 


Number  24  on  your  Fee-dback  card 


Ws  &m  happy  to  provide  Ham  Help  flings 
tr&e  Oft  a  space  avatf Abie  basis.  To  make  oaf 
job  BasiBf  And  to  ensure  that  your  listing  is 
corrsct,  ptease  type  or  print  your  mqa^ 
dbaffy,  d<AM3fespece<i.  onafu&f8^^' x  ii') 
sheet  ot  paper^  You  may  also  apioad  a  listing 
as  E-mail  to  Sysop  to  the  73  B3S  /Hamh^ 
SfG  (2400t)aud,  ddatabtts.  rvo  parity,  t  stop 
bit.  {603}  525-44381  t/S9  upper-  and  kmm- 
casa  lettBfS  where  ^iftapiiate.  Aiso,  print 
numbefs  catTSfutfy^a  T,  foreaampie,  can  be 
fnisraad  as  the  letters  J  or  k  or  even  tho  num- 
ber 7.  Thank  you  for  your  cooperatton. 

\  woutd  like  to  haarfrqm  hams  that  operated 
dubstalian  KJBDQon  Johnson  Island.  Histo- 
ry, information,  QSL  card,  or  plduros  woyld 
greatly  be  appreciated  Chuci(  Bowers 
KJ6D0,  637  Ftidgevhw  Ct..  Oakdate  CA 
B53$h 

WANTED:  Compact  disk  to  leam  and  im- 
prove sp«ed  ot  CW  Doug  Franklin  VE3EYE. 
/77  Glasgow  Sf ,  Conestogo,  Ontario, 
Canada  NfBtm. 

1  urgently  need  scttefrutjcs  and  manual  lor 
a  Samec  ST- 142  harHJremAue,  to  repair  mine 
t^y  \h&  time  my  l.»cxn&a  vrtwes.  Will  pay  fbr 
copies.  Tr^^k3.  Jeno  f.  Racz,  330  S^erth 
bm  Dnve.  Cuperttno  CA  §50}4. 

I  am  kwkirhg  tor  software  arvd  conrbect*on 
info  (such  as  Galfo)  lo  operate  an  AppJe  l^c 
with  an  MFJ-1224  CW/RTTY  interlace.  8ruc& 
Danielson  WA  t  WQG^  4  King  James  Drivs, 
East  Lyme  CT  06333. 


Your  Bulletin  Board 


I  need  a  copy  of  the  schetnatios  or  booklets 
on  the  SBE  33.  the  KailicrafTers  SX-IOl,  and 
HT  34  II  ycHj  know  of  tiiy  upgtMSes  or  ftn- 
pfovemerrts  to  these  iterrn.  I  would  appfed- 
aie  ri  Paui  Christie  ex^K2\jKT,  20B-27-}Sth 
Ra.,darsiemNYli3G0^ 

I  need  i  schemaiic  for  a  METSAT,  modeJ 
1500  computer-teased  weather  satellite  video 
seen  convBrim,  and  connecti^Dns  to  Tandy 
CoGo  &4  Will  pay  for  copyinrigi  and  marling. 
Wifffiim  A  Rkzzo,  P.O.  Box  576.  Pago  Pago. 
Am.  Sarr\oa  9G799. 

I  am  louFteen-y ears-old,  and  have  ju^  elart- 
ed  working  towards  my  Novloe  ticket.  I  ^ould 
like  to  (hank  all  the  atatf  at  73  for  Ihe  great 
articles  that  gave  me  ihe  Inapiratbn  to  get  my 
license. 

I  ha^e  €  problem  wtth  getting  radio  equip- 
ment. ttKsugti^,  and  would  like  to  ask  all  tjie 
hams  out  there  if  ttrey  have  any  extra  siuff  just 
collecting  dust  th^  could  get  me  staded  io- 
wATdfi  my  Extra  ttceiise.  I  would  akso  iike  to 
ask  any  tiam  ir»  the  Modesto.  Califomja,  ai«a 
i  Ihty  have  any  interest  in  helping  me  get  my 
NiNida  license.  Vm  hamng  trouble  wTlti  the 
code.  Bnffdtm  Wiison,  9SC  Bhgg$  Awe., 
)iMoaeatoCA95^1. 

Need  instruction  mental  Of  copy  for  Drake' 
MN-2000  antenna  tuner  Need  overall  chas^ 
^is  scftematK:  and  service  manual  for  Tempo/ 
Uniden  2020  Iransceiver  Willing  to  pay  copy 
and  postage  costs.  Evan  Roiok  K9SOC.  2053 
Mohave  Dr..  Dayton  OH  45431.  i5i3}  426- 
tBSS. 
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Numbei'  25  on  your  Feedback  card 


AMS  WITH  CLASS 


Carah  Parry  WB2MGP 

P,0.  Box  131646 

Sfaten  tstandNY  f03f3-W06 

An  Uplifting  Experience 

''Now,  class,  tor  today's  lessork 
we>e  going  to  discuss  how  to  QSL  to 
our  terrestrial  OSO  wilh  the  astroham, 
and  plan  our  unit  on  SAREX  and  the 
STS-37  mission  in  reference  to  ttie  de- 
ployment of  the  Gamma  Ray  Otiiserva- 
lory/'  Who  woutd  ever  have  believed  a 
few  yeafs  ago  that  this  could  evef  be 
an  authentic  opening  statement  for  a 
teacher  lo  make  to  a  6th  grade  ciass,  or 
that  the  yoyngslers  would  understated 
and  respond  eagerly  to  it? 

Of  all  the  exciting  adventures  that 
teaching  amateur  radio  m  a  classroom 
has  led  me  to,  none  esiciles  me  as 
much  as  our  involvement  with  the 
space  program.  The  remarkable  thing 
about  this  topic  is  that  it  is  so  dynamic. 
Inirinsic  in  the  matenal  are  new  and 
creative  ways  to  introduce  space  stud- 
ies to  children. 

Therefore,  I  jumped  at  the  chance  lo 
accept  an  invitation  by  the  Johnson 
Space  Center  Amateur  Radio  Club  to 
participate  at  the  SAREX  Sooth  of  the 
National  Nigh  School  Science  Teach- 
ers ConventKJn  m  Houston.  Texas,  this 
p&S^  March.  I  knew  that  Td  enjoy  talk- 
ing about  amateur  rad^  in  Ihe  class- 
room at  the  convenUon:  I  just  had  no 
idea  how  momentous  a  Trip  this  would 
turn  out  to  be. 

Rosalie  White  WA1 STO.  head  of  the 
ARRL  Education  Department,  and  I 
had  a  wonderful  time  at  the  booth  with 
our  hosts  John  WD5EEV  and  Karen 
Nickel  WD5EEU,  Dale  Martin  KG5U, 
and  Ruth  Ann  Barrel  KBSMOT.  Hun- 
dreds of  scrence  leachers  stopped  by 
Ihe  booth  to  learn  more  about  SAREX 
(Shuttle  Amateur  HadiO  EXpenment) 
and  how  it  can  t>e  used  to  motivate 
youngsters  in  a  classroom. 

During  my  visK  to  the  Johnson 
Space  Center,  t  was  privileged  to  ad- 
dress the  amateur  radio  club  there  and 
Share  some  of  my  classroom  experi- 
ences with  them. 


The  highlight  of  the  whote  week 
came  when  John  took  us  to  ihe  WETF 
(Weightless  Environment  Training  Fa- 
cility) at  the  space  center  to  meet  with 
mission  specialist  Jay  Apt  N5QWL.  Jay 
had  made  a  contact  with  my  kids  or  the 
CO  All  Schools  Net  last  October,  so 
you  might  think  I  wouldn't  be  unduly 
overwhelmed  at  the  prospect  of  meet- 
ing with  him  in  person.  You^d  be 
wrong.  \  was  at>solu1ely  awestruck  by 
whal  I  got  to  see  and  do  that  momir^. 
Jay  was  warm  and  gracious  and  even 
invited  me  Onto  the  drving  platform  for 
a  picture  Co  show  ihe  children  Hell 
never  know  whal  an  impact  those  pho^ 
tos  had  in  my  school^  Children  wilh  all 
different  backgrounds  and  abilities 
were  enchanted  with  Ihe  album  I  put  on 
dispiay,  They  identified  with  my  experi- 
ences^  and  related  to  the  feeling  of 
pride  for  the  astronauts'  work,  that  I 
conveyed  to  them. 

As  I  watched  Jay  being  submerged 
into  the  pool  to  practice  new  spacewalk 
equipment  and  techniques,  I  thought 
aboul  whal  phenomenal  courage  and 
dedication  ii  takes  lo  be  an  aslronaui. 
Too  many  of  us  have  t>ecome  jaded 
about  space  shuttle  iravet,  and  we  tend 
to  take  for  granted  the  very  special  peo- 
ple who  help  make  it  seem  easy* 

At  this  point,  pilot  Ken  Cameron 
KS5AWP  joined  iis  at  Ihe  WETF,  He 
too  was  gracious  enough  to  spend  lime 
and  respond  to  questions  that  I  l^new 
the  children  would  love  to  have  me  ask. 
He  gave  me  an  autographed  photo  of 
the  STS-37  crew  which  is  presently  dis- 
played in  the  showcase  of  our  schoors 

lobby. 

The  upcoming  launch  of  the  Attantis 
on  April  5  was  starling  to  take  on  every 
personal  meaning  to  me.  Personal 
contact  with  these  extraordinary  peo- 
ple either  in  person  or  on  a  radio  has  to 
heighten  interest  even  in  Ihe  most 
blasO  of  children.  That's  why  one  of  the 
goals  of  SAREX  'is  to  encourage  public 
participation  in  tt>e  space  program;  an- 
other is  lo  support  educational  oppor- 
t unities  offered  by  amaieiir  radio  voice 
and  digital  communications. 


Phoio  B.  Astronaut  My  Apt  N50WL  wetcomes  CarofB  P&rry  WB2MGP  on  bornH 
Ihe  dmngpiatform  af  the  WETF 


Phoio  C,  Carole  wrf  ft  Atlantis  piiot  Kert  Cameron  KBSAW^. 


Photo  0,  A  view  from  the  press  stte  of  the  Kennedy  Space  Center:  Noitce  the 
countdown  dock. 


Photo  A.  C^rotB  Perry  WB2MGP  and  John  Nicket  WD5EEV  have  fun  working 
WSRftR  at  the  Johnson  Space  Center 


Because  all  five  of  the  astronauts  on 
STS-37  are  hams,  and  tjecause  of  my 
meeting  two  of  them  in  person,  I  decid- 
ed to  accept  an  invitation  by  73  Maga- 
zine to  see  the  launch  of  the  Atianus  at 
the  Kennedy  Space  Center  in  Rohda. 

I  took  the  opportunity  to  attend  vari- 
ous press  bfiefings  before  the  launch. 
Rei30rters  were  given  the  chance  to 
ask  in-depth  questions  of  experts  in^ 
volved  with  the  development  of  the 


Gamma  Ray  Observatory  from  TRW* 
and  to  attend  conferences  aboul 
SAREX,  biomedical  research,  and 
siructurat  mformatjon  relating  to  the 
mission. 

Uft-Otfl 

There  aren*t  many  events  1  consider 
worth  getting  up  at  4  a.m  Jo  attend,  but 
the  lift-off  of  the  Attantis  surpassed  my 
wildest  expectations.  Dawn  broke  as  I 
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approactied  ttie  Kennedy  Space  Cen- 
ter that  morning^ along  with  a  down- 
pour of  rain  There  was  cloMd  co^er  afl 
morning,  and  it  v^as  tooch  and  90  up 
untit  the  planned  pause  with  nme  min- 
utes left  in  the  countdown.  Launch 
officials  switched  runway-approach 
directions  for  Atiantis  in  the  even!  it 
had  to  make  an  emergency  landtrtg  at 
Kennedy  Space  Center.  The  shuttte's 
three  main  engines  and  two  booster 
rockets  ignilecf  at  9:22  am.— four  min- 
utes bahlod  schedule.  With  a  fiery  leap 
off  launch  pad  39G>  A  tf ant  is  zoomed 
through  the  low  cloud  cover  and 
soared  eastward  over  the  Atlantic 
Ocean. 

Mesmerized,  I  watched  this  phe- 
nomenal aveni  from  the  base  of  the 
countdown  clock  a1  the  press  s«te. 


When  I  heard  the  announcement,  "We 
have  lift-off  of  the  >^f/anfis."  I  felt  an 
unparaHed  surge  of  pride.  As  the  At- 
lantis disappeared  cnto  the  clouds,  I 
turned  around  10  see  (hat  same  'spe- 
cial look''  on  the  faces  of  the  other  re- 
porters. Some  were  teary-eyed,  some 
were  apptaudlog  and  cheering,  byt 
everyone  was  smiling. 

In  the  qutet  moments  of  walking 
bach  to  my  car  In  the  parking  lot,  I  tried 
to  sort  out  the  euphoric  feelings  and 
the  incredible  myriad  of  stimuii  of  the 
last  week.  The  only  thing  I  could  think 
of  as  I  drove  out  of  the  space  center 
was  that  this  was  one  spring  break 
when  ihe  teachet  wou\d  have  the  besi 
"Stiow  and  Tell"  of  anyone  in  the 
c^ass. 


Space  Travel  and  Communicalions 

The  Nalional  Atr  and  Space  Museum,  in  coHaboralion  with  NASA,  has 
prepared  a  wonderful  book  for  teachers,  called  Discovery.  The  following  are 
some  ideas  for  classroom  activities,  all  of  which  can  be  adapted  lo  suit  your 
age  and  ability  group, 

1.  Have  students  interview  an  older  aduit,  such  as  a  grandparent,  and  ask 
about  Neii  Armstrong's  first  steps  on  the  moon  on  July  20,  1969.  Students 
might  ask  the  adult:  "Where  were  you?"  "Haw  did  you  feel?"  Have  students 
tape  their  interview  so  It  can  be  shared  with  the  class. 

2.  Discuss  why  some  astronauts  need  to  wear  spacesults.  Have  one  student 
trace  around  another  student 's  body  while  he  or  she  lies  flat  on  a  large  piece  of 
paper  Have  students  design  a  spaces u it  on  the  tractr>g.  labeling  all  the 
different  pads  of  the  suit.  Remind  students  not  to  forget  any  importani  itemS- 
Then  have  them  color  the  su^t  and  add  their  nametags. 

3.  The  Saturn  V"  rocket  was  used  to  launch  the  Apolto  spacecraft.  As  an  art 
tesson,  l^ave  the  students  build  small  models  of  the  Satum  V  launch  vehicle. 
Use  cardboard  tubes  for  the  body,  a  cone-shaped  paper  cup  for  the  nose,  ligtit 
cardboard  for  fins,  and  pieces  of  piastre  drinking  straws  for  the  engines.  The 
students  may  write  a  story  or  ptay  about  launching  I  he  if  rockets  and  what  tt 
earned  (pay load)  or  helped  to  launch* 

4.  One  SAy/ad  crew  spent  Christmas  in  Skyiab.  Form  student  groups  and  let 
them  choose  a  holiday  and  plan  a  celebration  for  a  Skyiab crew.  Remind  them 
to  think  of  the  small  area<  limited  storage,  and  weightlessness. 

For  more  information  about  what  resources  are  available  for  classroom 
teachers,  contact:  The  Education  Resource  Center,  Office  of  Education  P- 
700,  National  Air  and  Space  fvluseum,  Smithsonian  Institution,  Washington, 
DC.  20560.  Tel.  (202)  786-2109. 


N  '^^^     RC-1000 

Computer  REPEATER 

W  Concepts  CONTROLLER 


*  Autopatch 

•  User  Programmable  CW  ID, 

Control  &  User  Codes  &  Timeouts 

•  Inleliigent  CW  ID  •  Auxiliary  Outputs  *  Easy 
to  Interface  •  Remote  Base/Tape  ■  Reverse 

Patch  •  Tailbeeps  •  12  VCD  Operation 

•  DTMF  Decoder  with  Muting  •  Telemetry 

*  Control  RX  •  Response  Tones  •  Program- 

mable  COS  Polarities  •  Detailed  Application 

Manuaf  with  schemalics  *  &0-Day  Wan^anty 

Wired  &  Tested  w/manual  „..  $239.95 
Micro  Computer  Concepts 
7869  Rustic  Wood  Drive 
Dayton,  OH  45424 

513-233-9675 


RC-1 00 

Repeater 
Control 


VIS4 


•  imelltgeni  CW  ID 

•  Remote  Basen"ape 
w/Freq.  Programming 
ofKenwoodJCOM, 
Yaesu  HF  Rigs 

•  Tailbeeps  •  DTMF 
Decoder  with  Muting 

•  Auxiliary  Outputs 

•  Detailed  Application 
Manual  with 
schematics  (25  pages) 

W&T... .5139.95 


VS-1000 


ATV  Repeater  controJ 
&  video  switcher 


._,..  S3S9.95 

NEW  ADDED  FEATURES 

CIRCLE  160  ON  §i€AOER  SERVICE  CAR[> 


Talk  With  The  Knovi/ledgeable  People  At 

QUEMENT 
ELECTRONICS 

We  Carry  A  FuiJ  Line  Of  Popular  And 
"Hard  To  Find  '  ICOM  Products! 


ICOM 


IC-220A  . .  .S396 
Compact  2M  Mobile 

•  IC  901 A  Mobile  Transceiver  , , , , . $929 

•  UX-39A  220  Mhz  band  unit ._  S309 

•  UX-49A  440 Mhz band  unit S328 

•  UX-29H  Hi  Power  2m  band  unit  -.,...-..,-,,.,,,,  S328 

•  IC970H  All  mode  2m  70cm  base , $2699 

•  UX-R96  Receiver  unit $389 

•  IC-3220A  Compact  2m/70cm  mobile  unit  ..«.*.«... .  $579 

Since  T933,  we  have  been  providing  expertise 
and  quaiity  products  to  generations  of  hams. 

If  youVe  in  the  Bay  Area,  stop  by: 

1000  SOUTH  BASCOM  AVE., 

SAN  JOSE  CA  95128 
Call  Us  At  (408)  998-5900 


CtRCLC  132  ON  READER  SERVICE  CARD 


AC  &  DC  ELECTROMAGNETIC 
FIELD  RADIATION 
MEASUREMENT 


Portable  FlUKmeter  for  broad  range  field  measurements 


SENSmVlTY  —  From  gamma  rang©  {1  gamma  -  0  00001  gauss)  to  1 99,dkG9US3 
—  Earth's  Hold  typicaiiy  0.5  gauss.  Sensilivlty  d#i«rmined  by  pick-up  coL 
FREQUENCY  —  DC  to  100kHz 

FEATURES  —  Ftifty  ponab9e  —  battaiy  or  line  powewd  •  Analog  oulpul  •  Low  cosi 
*  One  year  warranty 


TYPICAL  APPLK^ATIONS 

•  ELF  tmki  measurement  of  power  lines*  transformers,  motors, 
tamp  ballasts,  etc. 

•  CRT  /  VOT  ftekl  measurement 

•  Dean  room  ©nvironm@nt  analysts 

•  E^lefTTiine  magnedc  shielding  effectiveness 


Rochdale  Street 

Woroffitor  MA  01606  US  A 

Telephone:  {50%)  652-3674  ^SS3-3232 

ToH  FfBo:  I  80CX9e2^*&3S 

Telex ;  9102509517  /  FAX  (508)  BSe  99-31 

Code  Name  -WALKER  SCr 


CIRCLE  2B2  ON  READER  SERVICE  CARD 
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Number  26  on  you  r  Feed  back  c  a  rd 


Michael  Bryce  WBSVGB 
222S  Mayfiower  NW 
MssSfHon  OH  44646 

I 

The  Last  of  the  HW-9! 

I  was  checking  my  aEectronic  mail 
from  CompuServe  one  ntght  and  there 
(t  was,  a  note  saying  Heath  Kit  will  be 
dropping  the  HW*9.  The  good  do  die 
young.  I  have  no  idea  how  many  HW-9s 
have  been  sold^  but  they  were  a  very 
popular  QRP  radio.  After  logging  off 
CompuServe,  I  got  somewhat  mfsty- 
eyed  and  brought  down  my  Irttie  green 
HW-B.  Ah,  yes!  This  is  QRP  if  ever 
there  was. 

After  finding  the  power  cord  and  a 
suitable  length  of  coax  with  an  RCA 
plug  on  the  end,  it  was  QRP  time  on  40 
meters.  But  something  was  wrong.  For 
the  life  of  me,  I  could  not  make  a  single 
contact  with  anyone  Off  went  the  ca- 
bles, and  the  HW-8  took  a  trip  to  the 
repair  bench. 

With  Heath  gear»  I  always  like  to  go 
through  and  check  out  the  alignment. 
Any  trouble  areas  will  easily  pop  out.  in 
my  case,  several  trouble  areas  came 
right  up  to  the  surface. 

The  first  problem  was  with  the  VFO. 
It  was  way  off  frequency.  Heath  has  a 
strange  way  of  calibrating  the  HW-B 
that  is  both  lime-consuming  and  hit  or 
miss.  Heath  wants  you  to  zero  beat  the 
output  of  the  VFO  to  a  receiver  tuned  to 
7.0  MHz  or  7.250  MHz.  You  end  up 
moving  two  VFOs~the  HW-6  VFO  and 
the  receiver's  VFO.  This  is  a  real  poop- 
er!  There's  a  better  way  to  do  it. 

TunlngthftHW-a 

You'll  need  a  frequency  counter  and 
some  patience.  The  VFO  generates 
frequencies  from  8,645  MHz  to  8.895 
MHz,  A  good  place  to  tap  the  VFO  is  on 
the  emitter  of  03,  the  emitter  follower, 
of  the  VFO,  From  here  youll  be  able  to 
see  the  exact  frequency  the  VFO  is 
running  at.  Then  it's  time  to  play  cat 
and  mouse.  The  VFO  must  be  adjusted 
to  operate  property.  Follow  the  instruc- 
tions in  the  manual. 

Basically,  you  move  the  VFO  to  one 
end  of  the  band,  adjust  trimmer  capach 
tor  C302B  (the  screw  adjust  on  the 
main  VFO  capacitor),  and  move  the 
VFO  to  the  upper  end  and  adjust  L9. 
You  keep  going  back  and  forth  until  the 
zero  on  the  dial  and  the  250  mark  fall 
exactly  on  7,000  MHz  and  7.250  MHz, 
with  the  band  switch  in  the  7,0  MHz 
position,  of  course.  With  a  frequency 
counter  connected  tc  Q3,  the  values 


Low  Power  Operation 


wilf  be  B.645  MHz  and  8.895  MHz. 

It's  easier  said  than  done.  No  matter 
how  f  tried,  I  could  not  get  the  VFO  to 
track  1 00  percent.  The  slug  in  L9  would 
not  turn  smoothly  enough.  It  snapped 
back  and  forth.  1  ended  up  with  the  high 
end  of  the  band  out  of  alignment  just  a 
tad. 

My  reasoning  is  that  most  of  the  ac- 
tivity for  the  HW-8  is  on  the  CW  bands, 
and  that  that  is  where  the  VFO  should 
be  most  accurate,  It  works  for  me. 

When  wor|<iing  on  the  HW-8's  VFO, 
be  sure  to  allow  ample  time,  so  the 
VFO  can  warm  up  to  operating  temper- 
ature. Use  a  stable  power  supply*  not 
dead  batteries.  After  I  got  the  VFO 
back  in  line,  the  second  problem  came 
up  to  bite  me;  no  VFO  transmit  offset. 

When  the  HW  8  goes  to  transmit, 
diode  011  effectiveEy  adds  capacitor 
CSS  to  the  VFO,  which  causes  a  down- 
ward shift  to  the  VFO  frequency.  This 
should  produce  a  fixed  offset  of  750  Hz 
during  transmit.  In  my  HW-8, 055  did  in 
fact  get  switched  into  the  VFO,  Only 


Photo  A,  The  greBn  QRP  box,  the  HW- 
8,  is  a  solid  performer  even  on  today's 
band. 


Photo  B.  The  2  watt  audio  ampiifier 
assembled  on  perftoard. 


trouble  was,  the  offset  was  3  kHz,  not 
the  desired  750  Hz.  Usefui,  but  hardly 
interchangeable.  The  offender  was 
055.  It  changed  value.  The  fix  was  sim- 
ple: Replace  C55  with  a  good  capaci- 
tor. But  I  went  one  step  further.  I  tried 
adding  a  small  value  trimmer  capacitor 
in  piece  of  C55. 

Experiment,  EKperiment 

My  thinking  was  simple:  adjust  the 
trimmer  capacitor  to  the  offset  I  want- 
ed. But  it  didn't  work!  The  trimmer 
changed  the  alignment  of  the  VFO, 
The  trimmer  was  not  stable  enough  to 
use  on  the  air.  Ail  in  all,  a  pooper  and  a 
half.  Heath's  value  of  6  pF  is  a  good 
value  to  stay  with.  I  ended  up  using  5 
pF  and  having  a  730  Hz  offset,  Capaci* 
tor  G55  is  kind  of  hard  to  get  at.  i  re- 
moved the  old  one  and  soldered  the 
new  one  on  the  trace  side  of  the  PC 
board.  Bent  down  on  the  board,  the 
capacitor  fits  quite  nicely. 

To  see  how  much  offset  you  have 
during  transmit,  connect  your  counter 
up  to  the  emitter  of  transistor  Q6.  Here 
you'll  see  the  exact  operating  frequen- 
cy of  the  HW-8.  During  transmit,  055 
shifts  the  transmitter  down.  Youll  see 


this  shift  at  this  test  point.  Asa  thought, 
here  would  be  a  good  place  to  add  a 
buffer/amplifier  for  a  digital  readout,  re- 
placing the  analog  dial  in  the  HW-S.  1 
can  see  it  now.  An  LCD  display  Instead 
of  the  plastic  diai  used  now. 

When  I  brought  out  the  HW-8, 1  had 
to  dig  up  the  2000  ohm  headphones 
required.  I  found  them  in  a  dark  corner 
of  the  basement.  After  15  minutes  of 
use,  I  remembered  why  they  were  in  a 
dark  corner  of  the  basement.  With  this 
thought,  how  about  some  modifica- 
tions for  the  HW-8? 

The  most  common  mod  for  the  HW-8 
is  the  addition  of  a  small  grain -of -wheat 
bulb  behind  the  meter.  It  makes  a  su- 
per 'on"  indicator.  Use  a  small  termi- 
nal strip  to  hold  the  bulb  in  place.  Tap 
+  12  volts  from  the  power  switch  and 
use  the  chassis  for  negative  return. 
Simple,  but  realty  first  class. 

Building  an  S-Meter  for  the  HW-S 

This  modification  is  simple  and  easy 
to  build.  With  easy  to  come  by  parts,  we 
can  have  an  S-meter  for  the  HW-8. 
Granted  it's  not  the  best  S-meter  in  the 
world,  but  it's  an  S-meter  nonetheless. 
The  circuit  consists  of  nothing  more 


Photo  C.  Termina}  strip 
holding  the  S-meter  parts. 
The grain-of-wheat  bulb  is 
barely  noticeable  behind 
the  meter's  face. 
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Figure  2  HW-8  audio  amplifier.  PC  boards  are  avail- 
able for  $S  +  $h50  postage  from  Far  Circuits, 
1dN64Q  Field  Court,  Dundee  ft  601 W. 


Figure  3,  (a)  PC  boatd  foil  pattern  for  the  audio  ampli* 
tier  (b)  Parts  placement 


than  two  resistors,  a  diode,  and  a  ca- 
pacitor. 

Here's  how  it  works.  We  steaf  a  small 
amount  of  audio  from  the  volume  con- 
trol at  the  junction  of  C 42  and  the  pot. 
The  diode  rectifies  the  audio  while  the 
33  pF  capacitor  smooths  out  the  sig- 
nal. The  DC  level  is  then  connected  to 
the  plus  side  o(  the  meter  via  the  12k 
resistor. 

You  may  want  to  change  this  value  to 
suit  your  needs,  t  found  the  12k  value 
to  work  well  for  me.  This  S-meter  does 
not  in  any  way  affect  the  operation  of 
the  meter  during  transmit.  The  louder 
the  signal,  the  more  the  meter  moves. 
No  one  is  really  S-9,  but  the  meter  can 
be  used  to  center  the  VFO  to  the  audio 
filter  by  tuning  for  maximum  reading. 
Besides  that,  it  is  great  to  watch  the 
meter  do  something  when  the  HW-8  is 
receiving. 

Wanting  a  simple  method  for  driv- 
ing a  speal<er  is  nothing  new  for  the 
HW-8-  Here  is  my  version  based  on 
the  LM380,  a  2  watt  audio  chip.  This 
chip  has  lower  internafly  generated 
noise  than  the  popular  LM386.  The 
chip  is  widely  used  for  audio  power 
amplifiers  [n  Ten -Tec  radios.  Here  is 
my  version,  simple  and  easy  to  get 
running*  Not  much  need  to  explain 
how  it  works.  Audio  from  the  head- 
phone jack  is  routed  to  the  amplifier 
board.  A  5k  trrmmer  adjusts  the  level 
going  into  the  board.  I  wanted  to  be 
able  to  operate  both  the  internal  power 
amplifier  and  the  headphorjes,  when- 
ever desired. 


I  adjusted  the  trimmer  to  supply  a 
good  level  to  the  headphone  jack  and 
the  internal  amplifier.  A  small  Circuit 
board  was  used.  One-hole  mounting  or 
a  piece  of  double-sided  tape  works 
well  too,  with  the  board  mounted  close 
to  the  headphone  jack. 

The  power  plug  on  the  HW-S  has  six 
conductors,  of  which  only  two  are  used 
for  power.  Here  I  took  advantage  of  the 
extra  pins  and  routed  the  power  from 
the  HW-8  to  the  audio  amplifier  via  the 
power  plug. 

The  power  switch  is  external  to  the 
HW-8,  and  is  in  fact  part  of  the  power 
plug.  The  audio  to  the  speaker  is  also 
routed  to  the  last  two  pins— no  need  to 
drill  holes  in  the  HW-8  this  way.  By 
making  up  two  different  power  plugs, 
you  can  run  with  headphones-only  in 
the  woods,  then  return  home  and  plug 
into  the  internal  audio  amplifier  and  ex- 
ternal speaker. 

After  these  simple  modifications,  the 
HW-S  was  back  to  its  former  self,  bang- 
ing out  QSOs  one  after  another.  So 
what  does  this  all  lead  to,  you  ask? 
Well,  don't  you  know^  there  are  many 
more  modifications  for  the  HW-7,  HW- 
a.  and  the  HW-9  in  the  HW-8  Hand- 
hook.  Get  your  copy  from  me  for  $7.95 
plus  $1.00  postage  at  the  address 
above* 

What's  in  store  for  next  month? 
Beats  me.  Tm  heading  out  to  the  local 
K-Mart  with  my  camera.  Heard  on  the 
scanner  that  Elvis  was  seen  there 
working  in  the  shoe  department  What 
a  country! 


Special  Events     continued  from  page  58 


the  targest  hand-cut  stone  building  in  Worth  Amer- 
ica. For  c&rtfficate  send  QSL  and  9x12  SASE  to 
C A. R.  A.,  1^03  Spring  St ,  Weslpn  WV 26452. 

OLD  FORT  SUMNEFI,  MM  The  Easterrr  New 
Mexico  ARC  vwili  operate  KA5BAT  1500Z-OtaOZ 
from  the  Billy  the  Kidd  MuBeum  in  commemors- 
tbn  of  the  1 1 0th  anniversary  of  the  cf^m ise  oi  Bi  I  ly 
the  Ktdd.  Operation  will  be  on  the  Generat  phone 
bands  on  1 5, 20, 40  rnetigrs,  and  around  29.400  on 
1 0  m&tefs.  For  a  certificate,  send  QSL  and  a  9x12 
SASE  to  Leroy  Thomas  KAiULG,  1479A 
MIMom  a.,  CfovfsNI^SBWI, 


JUL13-14 


FULTON ^  NY    The  Oswego  County  Aft  Emer- 

geru;y  Service,  wiil  operate  KY2F^  13002-19002 
Sat.  &  Sun.  from  the  Central  New  York  [nt&rna- 
lional  Atr  Show  at  the  Oswego  County  Airport. 
Operation  wilE  t^  in  the  Generai  SO,  15,  10,  and  2 
meter  band's  and  the  Novice  portion  of  10  meters. 
For  certificate,  send  your  QSL  card  and  a  iarge 
SASE  to  Fred  SwiatiowskI  KY2F,  PO  Bi^x  5227, 
Oswego  H"^  13126. 


JUL  14 


HASTINGS,  EAST  SUSSEX,  ENGLAND  The 

iHastings  Efectrorrlcs  and  Radio  Club  will  operate 
Stasion  GXBHH/P  to  demonsrrate  amateur  radio 
togirEs  (^ged  1 1-1 B)  and  visitors  at  a  Grand  Fete 
al  H&lenswood  School  on  the  14rh,  Tl^©y  will  a^so 
be  QRV  on  July  I3th..  The  girls  will  be  designing 
their  own  unique  QSL  card  which  wilt  be  sent  for 
each  contact.  QSLs  to  be  via  Goit  P.  StBvsns 
GSGRK,  33  Langham  Rd.,  Hastings,  Ea&tStia- 
aex,  TNM  2J£,  England. 


JUL  20-21 


H AMSU  RG,  NV  The  South  Towns  ARS  will  ceie- 
braie  the  I06lh  ^"Btrth  of  the  Hamburger"  with 
club  siatlon  WB2ELW  operating  80  through  15 
meters  lower  pofMon  of  General  phone  and 
26.415.  For  QSL  and  commerative  cenlficate, 
send  SASE  to  WB2ELW,  6120  McKinlBy  Park* 
way,  Hamburg  NY  14&TS. 

LAKE  fTASCA,  m  The  Paul  Bunyon  ARC  will 
operate  a  Special  Event  station  Sat.  from  OOOOZ- 

OOOOZ  Sun.,  from  the  source  of  the  Mississippi 
River,  in  commemoration  of  the  Centennial  of  ^tas- 


ca  State  Park  and  the  State  Park  System.  Opera- 
tion will  be  SSB  \n  lower  part  of  ilia  General  range 
on  ao-f  0  bands  (exd,  WARC).  For  a  multi-oo^Of 
fli.^  X 1 1  certificate,  send  QSL.  SASE  and  contact 
number  to  KEiRR,  Rte.  t  Sex  152,  Winger  MN 
56592. 


JUL27-2a 


CAHTON,  OH  The-  Canton  ARC  will  operate 
Station  W6AL  to  celebrate  the  Pro  Football  HaJI  of 
Game  Greatest  Weekend  from  1 300-2300  UTC 
Sat.  Sl  Sun.  Frequencies:  28,i50,  21  .^0, 14,270 
ard  7.270  SSB,  rORM.  SWL's  weicome.  For  an 
unfolded  certilioate,  send  your  QSL  and  a  9  x  12 
SASE  with  two  units  of  First  Class  postage.  For  a 
QSL  or  folded  certificate,  send  your  OSL  and  a 
0Mi  business  sfze  SASE  to  Rsndy  Phefps 
KD3JN,  1226  Detv&me  A¥a.  SW,  Canton  OH 
44710-1306. 

POflT  HURONp  Ml  TTm  Eastern  Michtgan  ARC 
witi  operate  Station  KeEPVfrom  1 400-0200Z  Sat. 

&  Sun.,  10  commemorate  the  66th  Port  Huron  to 
Mackinac  island  Yacht  Race.  Frequencies;  3,910, 
7.235,  14.235, 21 .335.  Phor^e  25.335;  CW3710. 
7.110  and  21,220.  For  ctrtificate-.  send  large  #10 
SASE  with  your  QSL  to  Eastern  Michigan  ARC 
K8EPV,  H.  Kahi,  1640  Henry,  Port  Huron  W/ 
4B&6&\  01  60t  Range  Roady  Port  Huron  Ml 
48060. 

ROCKLAND  COUNTY,  NY  The  Crystal  Radio 
Club,  in  celebration  of  its  SOIh  Anniversary,  will 
operate  W2DMC  from.  1200-2400  UTC  July  27th 
and  28th.  Phone:  7.250- ,  14,300-,  amj  26.450 
MHz.  CW:  7.050-  and  14.050  MHz,  For  com- 
memorative certiticater  send  QSL  wrth  SASE  to 
W2DliltC,POBox482,  Vaitey  Cottage  NY  10939. 


JUL  28 


EAST  AURORA,  N¥  Th  e5  P  io  neer  Radio  Ope  ra- 
tors  Society  will  operate  jsJ2lFG  from  the  viltage 
park  durirtg  its  ISth  annual  celebration  of  East 
Aurora  "Racing  Day,'*  femembertrtg  its  heritage 
as  the  trotting  horse  capftol  at  the  turn  of  the  cen- 
tury. Frequencies  will  he  3flS3,  7244,  14244  & 
21344  kHz  from  1600-2200  UTC,  For  a  special 
QSL  &and  a  SABB  to  NZfFG,  42  North  WmowSt., 
Eaat  Aurora  NY  14052. 


MIRACE/klm 

COMMUNICATIONS  EQUIPMENT 

New  Antenna  Power 

The  same  high  efficiency,  lossless  linear  loading 
technology  used  in  the  world  famous  KT-34A  and 
KT-34XA  H-F  tribanders  is  now  available  in  a 
rotatable  dipole  for  10, 15, 20M  and  adipole 
and  a  vertical  for  the  WARC  bands. 

KT-31 

10MJ5M,20M  Dipole 

Length:  24 '6" 

VSWR:  less  than  1.5;1 

Weight:  9  pounds 

Retail:  $270.00 


I 


12-1 7-30- V 

12M,17M,30M  Vertical 

Height:  21  '  1%" 

VSWR:  less  than  1,5:1 

Weight:  6.5  pounds 

Retail:  $141 .00 


12-17-30-D 

12M,17M,30M  Dipole 

Length:  39^8%'^ 

VSWR:  less  than  1,5:1 

Weight:  13  pounds 

Retail:  $269.00 


New  Amplifier  Power 

A-1035G  A-1560G 

50-54MH2  50-54MH2 

5W-15W  input  5W-20W  input 

low  in,  350W  out  15W  in,  600W out 

18  Amps  @  24vDC  36  Amps  @  24vDC 

Retail:  $586.00  Retail:  $  T  B  A 

New  Pre- Amp  Power 

KP-1  (In-Shack)  KP-2  (Mast-Mount) 

Both  models  in  10M,  6M,  2M,  1-1MM,  70cm 

100W Power  Handling 165W 

20dB Gain 25dB 

less  than  0.6dB. .  .Noise. .  .less  than  0.6dB 
$117.00 Retail $165,00 

For  many  years  MIRAGE/klm  has  provided 
Amateurs  throughout  the  world  with  the  best 
equipment  for  their  communications  needs. 

Whether  you  Ve  needed  an  H-F  tribander  to 
chase  DX  or  crossed  YAGIs  to  bounce  around 
the  corner  or  around  the  world  - . .  we  Ve 
answered  theCQ. 

When  you  asked  for  more  UHFA/H  F  power  In  an 
amplifier  and  higher  accuracy  in  a  wattmeter, 
MIRAGE/klm  came  through. 

We  will  continue  our  long-standing  pledge  to 
quality  and  performance  into  the  90's. 

MIRAGE/klm 

COMMUNICATIONS  EQUIPMENT 

P.O.  Box  1000  Morgan  Hill,  CA  95038 

(408)  779^7363         (600)  628-5181  (outside  CA) 

FAX  408-779-8645  •  TELEX  910-590-4460 


CIRCLE  231  ON  READER  SERVICE  CARD 
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Ask  kaboom 


Nufnber  27  on  your  FeedlMck  card 


mchaBU.  GffierKBWfA 
^  7S  Magazine 
Forest  Rd. 
Hancock  NH  03449 

KnobSj  Buttons  and  Switches 

No  matter  what  kind  of  gear  you're 
running,  one  thing  Is  sure:  It  Is  con- 
trolled through  switches  and/or  knobs 
of  some  kind.  Even  computers,  with 
thBtf  inherent  software  approach,  get 
down  to  human  business  via  buttons, 
miee,  keyt>oards,  or  some  other  me- 
chanical arrangement.  Untit  practical 
voiC€  input  contfOl  comes  aiong  or 
touch  screens  become  popylar.  krfobs 
and  swrtches  will  continue  to  be  ihe 
way  to  go. 

Given  their  mecliantcal  nature,  it  is 
not  surprising  that  switches  and  con- 
trols are  frequent  sources  of  tmuble. 
Many  times,  a  "serious''  problem  win 
turn  out  to  be  nothing  more  than  a  dirty 
control  or  a  flaky  switch.  Let's  look  at 
how  and  why  these  things  happen  and 
how  to  find  and  fix  them. 

On  Again,  Oft  Again 

Simple  on/off  swilches,  which  do  no 
more  than  make  and  break  circuits, 
come  ir^  a  variety  of  styles  Each  lype  Is 
subject  to  its  own  peculiar  failure 
modes. 

Toggie  switches,  similar  to  Ihe  nor- 
mal "light  switch  "  style,  rely  on  contact 
pressure  for  connection  The  actual 
contact  is  usually  on  the  skJe  of  the 
switch  opposite  the  handle's  pointing 
direction,  because  the  handle  is  pivot- 
ed at  its  midpomt.  The  pressure,  ap- 
plied by  a  spring  in  the  handle,  is  usual- 
ly considerable. 

The  most  common  causes  of  failure 
Of  toggle  switches  are  contact  corro- 
sion and  bending  of  the  contacting  ele- 
ment, Tve  seen  both.  Corrosion  is 
nearly  always  caused  by  excessive 
current  through  ihe  switch,  especially 
if  it  is  applied  while  the  switch  is  being 
turned  on  or  off,  (And  after  all.  that  is 
Ihe  point  of  a  switch,  rjghi?)  Tho  effect 
?s  a  **blackening"  of  the  contact  points 
and  a  poor  or  nonexistent  connection, 
no  matter  how  much  pressure  is  ap- 
plied. 

An  extreme  ejeample  of  this  phe- 
nomenon  occurs  in  really  heavy-cur- 
rent applications  like  HF  linear  amptrfl- 
ers.  If  the  switch  is  turned'  on  precisely 
when  the  AC  current  phase  coming 
from  the  wall  happens  to  be  at  its  peak, 
the  inrush  current  can  be  enormous, 
and  the  switch  can  actually  weld  itself 
permanently  closed!  My  MLA''2500 
amp  has  done  this  several  times.  Once 
it  happens,  the  only  way  to  shut  it  off  is 
to  unplug  it! 

Even  then,  the  switch  remains  finniy 
welded  "on/"  although  this  particular 
one  can  be  phed  apart  with  a  screw- 
dnver  because  its  innards  happen  to 
ba  accessible.  The  best  cure  is  a  new 
switch,  but  it.  too.  can  be  welded  in 
short  order.  When  replacing  a  welded 
switch,  always  us©  the  highesi -rated 
one  you  can  get.  and  make  sure  mat  it 
Is  rated  for  more  current  than  the  one 
you're  replacing,  On  my  amp,  Tve  tak- 
en to  using  an  outboard  switch  on  a 
heavy-duty  power  strip, 

Another  cause  of  corrosion,  mare 
common  in  slide  switches  but  also 
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seen  in  to^gleSt  is  the  drying  out  of  the 
oflgmal  lubricant.  I  don'i  know  the 
name  of  this  stuff,  but  there  is  a  grease- 
type  substance  applied  to  many 
switches'  contacts  (especially  those  of 
Japanese  origin),  and  it  dries  out  over  a 
period  of  five  or  more  years.  When  dry, 
it  resembles  a  hard  black  tar,  and  it  Is 
/f Of  conductive. 

Assuming  you  can  get  the  switch 
open,  the  obvious  temptation  here  is  to 
scrape  the  contacts  clean.  Beware: 
Many  switch  contacts*  especially  the 
high-current-capacfty  type,  are  plated  ^ 
Scraping  usually  will  remove  the  plat- 
ing along  wrih  the  praWem.  The  switch 
may  work  tine,  but  it  won't  work  for 
long.  Wtlhout  the  ptating,  it  will  qurckly 
corrode  and  go  bad.  It  you  must 
scrape,  do  it  as  carefully  as  you  can, 
with  fine  sandpaper. 

Another  approach  is  to  dab  on  a 
small  amount  of  a  powerful  tarnish  re- 
mover, such  as  Tarn-X™,  This  stuff  is 
basically  diluted  acid,  and  it  will  clean 
those  contacts  to  like-new  status.  It 
may  also  eat  through  the  plating  and 
the  nonmelallic  switch  components,  so 
be  sure  to  wash  your  work  off  with  plen- 
ty of  water  after  a  minute  or  so  of  the 
tarnish  remover.  Also,  read  and  follow 
all  the  warnings  printed  on  the  bottle; 
this  is  not  stuff  you  want  to  be  careless 
with. 

Slide  on  Over 

Probably  the  most  troublesome  type 
of  switch  IS  the  slide  switch.  These 
beasties  are  used  for  many  things,  in- 
cluding transmit/receive  switching  and 
band  switching.  They  are  chosen  for 
these  jobs  because  they  can  easily  be 
made  to  have  many  poles  which  all 
switch  at  once,  but  they  are  much 
smaller  than  rotary  switches,  A  big 
slide  switch  may  have  six  or  even  1 0  or 
more  poles,  each  one  a  double-throw, 
yet  be  small  enough  to  fit  into  a  minia- 
ture radio. 

The  prevalent  failure  mode  in  slide 
swtches  is  corrosion.  Although  their 
connections  depend  on  ihe  pressure  of 
tiny  fingers  Sliding  along  a  I'Ong  bar,  the 
contact  pressure  really  isn't  strong 
enough  to  keep  thi n§s  clean  through 
the  resulting  scraping  motion.  The  firv 
gers  seem  to  keep  their  springiness  for 
many  years,  but  the  bars  get  quite  ugly^ 
The  primary  cause  seems  to  be  that 
darned  lubricant  again.  Also,  simple 
oxidation  and,  of  course,  cigarette 
smoke  residue  take  their  toll.  If  you 
have  an  intermittent  band  switch, 
check  its  connections  to  the  board  first. 
If  they  are  OK,  the  likely  cause  Is  con- 
tact corrosion. 

Radio  Shack  and  others  sell  sprays 
which  are  supp^osed  to  degrease  and 
ctean  switch  contacts.  My  success  with 
them  has  t>een  marginal  at  best.  Some- 
times they  can  help  in  a  switch  which 
has  iust  started  to  malfunction,  but 
usually  they  have  no  lasting  effect.  And 
I  have  yet  to  find  a  spray  which  will 
dissolve  that  black  hard  lubncant  tar. 

So.  what's  to  do?  Far  and  away,  Ihe 
easiest  and  best  solution  is  1o  get  an^ 
other  switch!  It  may  look  like  a  big  has- 
sle to  replace  a  six-inch-long  band 
switch  with  30  contacts  but.  believe 
me,  it  is  easier  than  the  emergency 
method  I  am  about  to  describe. 


Beady,  Doctof? 

OK.  you've  got  a  bad  band  switch 
and  you  either  can't  gel  another  orm 
(you  mean  they  don't  still  stock  parti 
for  that  Yamasutsi  1972  special??)  of 
you  don't  want  to  wail  through  the  long 
ofdenng  piocess.  I  ran  into  |ust  such  a 
case  with  a  Panasonic  shortwave  re- 
ceiver made  m  1978.  It  was  a  mce  little 
radio,  but  the  band  switch  had  gone 
bad,  resulting  in  its  not  doing  much  of 
anything  at  all.  Spraying  did  no  good, 
so  I  decided  to  take  the  plunge  and  do 
surgery  on  the  switch.  Be  warned:  This 
is  not  for  the  faint  of  heart  nor  squinly  of 
eyesight.  Here's  how  to  do  itn 

The  first  order  of  business  is  to  re- 
move the  switch  from  the  rig.  Gel  some 
desoldering  wick  and  carefully  discord 
nect  the  offender,  contact  by  contact. 
Usually,  the  metal  tiocfy  of  the  switch 
will  be  soldered  at  its  comers  to  ground 
traces  on  the  tx^ard,  and  you'll  have  to 
unsolder  those,  too.  Once  you  have  ihe 
switch  out  of  the  hg,  the  fun  t>egins. 

The  tK)ttom  of  the  switch  will  proba- 
bly be  made  out  of  a  plastic  or  phenolic 
material  similar  to  that  used  to  make 
printed  circuit  boards.  Extending 
around  it  at  the  edges  will  be  metal  tabs 
protruding  from  the  metal  top  shell. 
Very  carefully,  bend  the  tabs  back  just 
enough  so  that  you  can  remove  the 
casing ,  Don  1  bend  them  ail  the  way— It 
isn't  necessary  and  greatly  increases 
the  risk  ol  their  breaking  off.  Ngw,  gen- 
tly pull  the  sheH  away  from  the  t>ottom. 
Be  prepared  for  some  of  the  internal 
switch  fingers  lo  fall  out.  They  are  quite 
small,  and  if  you  lose  one,  you  have 
rumed  the  switch!  Keep  a  cup  of  other 
awitainer  handy  to  store  them.  Also,  if 
tfte  slider  is  spring-loaded,  uncon- 
trolled release  can  result  in  switch 
parts  all  over  the  room!  Go  slow. 

Most  of  the  fingers  probably  will  still 
t>e  on  the  canter  rods.  Gently  pull  them 
off  and  put  them  away.  The  objects  of 
your  attention  are  the  flat  center  rods 
around  which  the  fmgers  were 
clasped.  Most  likely,  the  rod  surface 
wili  be  brown  or  black.  This  is  the  stuff 
you  want  to  remove.  Probably  the  best 
method  is  the  tarnish  remover.  Clean 
everything  up,  wet  it  down  and  Jet  it  dry 
completely  before  proceeding.  While 
the  piece  is  drying,  take  a  look  at  the 
switch  fingers  you  removed.  They 
should  look  OK  but  if  they  don't,  try 
wetting  a  pteoe  of  paper  with  some 
spray  contact  cleaner  (nor  tarnish  re- 
mover) and  sliding  it  t^etween  the  fin- 
gers. Be  very  careful  not  to  bend  them 
apart  Then,  let  them  dry.  too. 

When  youVe  ready  to  reassemble 
Ihe  switch,  replace  the  fingers  on  the 
center  rods.  Look  at  the  slider  and  you 
wilt  see  the  indentations  where  the  fin- 
gers belong.  You  must  position  the  fin- 
gers on  the  rods  such  that  they  will  line 
up  with  these  indentations.  Don't  try 
putting  the  fingers  into  the  indentations 
and  then  pressing  the  whole  thing  onto 
the  rod:  you  wiil  bend  or  break  the  fin- 
gers, if  there's  a  slider  spring,  put  it  in 
place  now.  Una  up  the  shell  and  gently 
try  to  push  the  phenolic  into  it.  If  it  re- 
sists, one  of  Ihe  fingers  probably  is  not 
lined  up  correctly.  Never  force  the  as- 
sembly or  you^ll  bre^  it.  Reseat  the 
finger  and  try  again.  This  is  the  most 
difficult  part  of  the  operation. 

Once  you've  got  it  back  together 
(and  you're  sure  it's  right),  press  the 
shells  securing  tabs  back  over  ihe 
phenolic  and  you're  all  set.  The  switch 
should  be  good  as  new!  As  you  can  tell 
from  the  description,  this  procedure  Is 
risky  and  hardly  worth  the  effort  unless 


you  have  no  choice.  But  Tve  used  it  a 
number  of  times  and  saved  some  nice 
g^ar. 

Around  and  Around 

Rotary  switches  are  basically  round 
slide  swilches »  and  they  suffer  similar 
faiiures.  They  present  some  unique 
problems,  though,  becatise  their  con- 
struction can  make  access  difficuft.  K 
you  can  get  to  the  problem,  which  is 
almost  certainly  corrosion,  try  some 
cleaning  spray.  If  that  won't  do  it,  dah 
on  the  tarnish  remover.  Unfortunateiy, 
you  usually  can't  wash  the  switch  off 
properly  aftenward.  because  it  is  still  in 
the  rig!  Dab  as  much  water  on  as  you 
can  and  pat  it  off  with  a  paper  towel. 
Needless  to  say.  let  it  ail  dry  completefy 
before  turning  on  the  power!  I  donl 
recommend  disassembling  rotaries,  or 
even  trying  lo  remove  them  from  the 
rig.  especially  if  they  are  of  the  multi- 
level type,  vyhich  rrvost  are.  It's  just  too 
difficult,  and  the  chances  of  getting  it 
all  back  together  again  witf>QUt  causing 
other  damage  are  smaii 

Push  My  Buttons 

Push-buttons  come  in  many  forma, 
from  the  old-fashioned  round  long- 
travel  type  to  the  modern  membrane 
variety.  Some  push-buttons  are  really 
slide  switches  in  disguise.  A  quick 
peeJ^  behind  the  front  panel  will  tell 
you  for  sure.  The  Oid  long-travel  types 
are  SO  plentiful  that  it  just  doesn't  pay 
to  try  to  fix  them.  Besides,  I've  never 
had  much  luck  with  fixing  one;  the 
switch  always  wound  up  working,  but 
not  reliably. 

Membrane  switches,  as  used  on 
modern  HTs  and  HF  rigs,  are  very 
reiiat>ie.  The  usual  causa  of  failure  is 
from  having  something  (typically  soda) 
spilled  into  them.  If  you  can,  order  a 
new  keypad-  If  not,  you  can  often  pull 
them  apart  by  peeling  the  adhesive 
layers  from  each  other.  A  good  clean- 
ing with  some  tape  head  cleaner  will 
usually  restore  these  pads  to  normal 
Just  be  sure  to  line  the  two  halves  up 
properly  before  you  press  them  back 
together. 

Seethe  Light 

Optical  encoders,  used  for  tuning  to* 
day's  microprocessor*ccn trolled  HF 
rigs,  are  not  mechanical  swtches  at  alL 
They  empkay  a  pair  of  LEDs  and  photo- 
dkxies  in  an  interrupter  arrangement. 
As  you  spin  the  dial  a  sbtted  plate 
alternately  passes  and  interrupts  the 
light  to  the  photodiodes.  Each  blip  of 
light  represents  some  fraction  of  a  turn. 
The  direction  of  the  rotation  is  deter- 
mined through  a  clever  scheme:  The 
light  paths  are  arranged  so  that  one 
changes  state  whiie  the  other  is 
halfway  through  its  position.  Rotating 
the  dial  clockwise  will  cause  one  photo- 
diode  to  detect  a  change  before  the 
other,  while  rotating  counterclockwise 
will  reverse  the  order.  It  is  a  simple 
matter  to  decode  the  changing  states 
into  direction  and  speed  information. 
By  Ihe  way,  most  computer  mice  use 
Ihfs  arrangement 

The  usual  cause  of  failure  in  optical 
encoders  is  electronic,  rather  than  me- 
chanical. Either  an  LED  or  photodiode 
goes  bad,  or  the  associated  decoding 
circuitry  fails.  In  either  event,  new  parts 
are  called  for 

Well,  there  are  several  other  kinds  of 
switches,  including  microswftches  and 
relays.  Also,  there  are  potentiometers, 
and  Ihey  are  among  the  most  trouble- 
some of  all  components.  We'll  contin- 
ue this  exploration  next  month. 
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4na  ilmi  ty  caDie  inin  ^  odJ  AMiSiinvj 
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90x^1  Ji(>&  S  EUCLIQ  Ohio 'BJljl 


CIRCLE  120  ON  READCR  SERVICE  CARD 


CABLE  T.VH 
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Atv 


lluintwf  20  on  your  Fe«dback  card 


Btii  Brcwfy  WB&ELK 
^73  Magazine 
Forest  Road 
Hancock  NH  03449 

Shuttle  ATV  Success) 

During  the  STS-37  mission  last  April 
some  record  breaking  contacts  were 
macle  via  70  cm  ATV.  Si:c  selected  sta* 
tfons  m  all  made  ihe  attempt  to  uplink 
live  video  to  the  od^^itlrig  sh utile  during 
several  passes  over  ihB  U.S. 

Considering  that  the  shuttle  was  us- 
ing a  window- mounted  antenna  and 
the  distances  that  needed  to  be  cov- 
AfOd  (at  times  over  1500  mtos).  me 
uplif^k  sites  had  to  mount  a  massive 
effort  to  generate  the  mosi  ERP  {Effec- 
tive Radiated  Power}  possible.  The  irn 
dividual  stations  generally  ran  400 
watts  or  more.  Some  of  the  sites  also 
used  multiple  antennas  (or  a  40-foot 
dish,  in  the  case  of  the  Goddard  U.S. 
Naval  Academy  site^-see  the  photo  of 
this  dish  in  the  May  "QRX*'  column). 
The  stations  making  the  attempt  were 
Jim  Steffen  KC6A  in  long  Beach,  Cali- 
fornia; the  Johnson  Space  Center  ARC 
W5RRR  m  Houston,  Texas:  Andy 


Ham  Television 


Bachler  NSAB  with  the  MolorolB  ARC 
In  Schaumburg.  Iltinois:  the  MarshaJt 
Space  Flight  Center  ARC  WA4M2D  in 
Huntsville,  Alabama;  Goddard  Space 
Center  ARC  WA3NAN  in  Greenbelt, 
Maryland  (the  Goddard  group  also  up- 
linked  via  the  U,S.  Naval  Academy  dish 
in  Annapolis,  Maryland)  and  Kai  Siwial^ 
K£4PT  representing  the  Moloroia  club 
mfL  Lauderdale,  Florida. 

Tho  first  scheduled  attempt  was  un- 
successful due  to  the  position  of  the 
OftiMir,  However,  orbit  32  was  a  differ- 
ent story!  Jjm  Slefferi  KC6A  started  out 
the  pass  with  great  reception  by  tha 
Aifantis  even  when  it  was  far  out  over 
the  Pacific  Ocean,  Jim  was  runnmg  a 
K2RIW  amplifier  running  eOO  watts  into 
a  Single  KLM-13C.  Next,  the  Marshall 
group  WA4N20  sent  some  excellent 
video  up  to  the  shuttle  showing  the  club 
members  who  helped  set  up  their  sta- 
tion (see  the  June  "QRX"  section  for  a 
picture  Of  the  group  and  their  antenna 
system). 

Andy  N9AB  next  sent  up  a  video  tape 
of  the  liftoff  of  the  AUantis .  This  marked 
the  first  time  any  shuttle  crew  has  been 
abte  to  view  their  liftoff  while  stilf  in 


PHoto  A,  Jim  SWffen  KCSA  as  rec&  v^  by  tfie  situ^  A :  tani  is. 


Photo  C  N9AB  receptron  by  the  shuftfe.  Bghth  grade  student  C/iefee^  Papangiart 
(Mitibum  School  m  Wadswonh.  iftinois}  makes  her  detut  as  stmaiaisd  mis^on  com- 
mander. 


Photo  D.  A  nearly  snow-frBB  signal  in  full  coior  was  receive  from  ttie  Goddard/US  Navat 
Acaderny  affon  WA3NAN 


Photo  8.  The  Marshal  Amateur  Radio  Ciut  sends  their  best  to  tha  stiuttfe. 
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orbitl  Andy  was  one  of  the  furthest  sta^ 
lions  away  from  the  orbiter  due  to  his 
northern  location  near  Chicago  (eleva- 
tion angles  ot  only  a  few  degrees).  He 
ran  a  kilowatt  into  a  l6-bay  array  of 
quagis  to  make  up  the  differenca. 

Due  to  the  success  of  this  scheduled 
uplink,  the  neart  morning  another  op- 
portunity was  made  available.  The 
crew  on  board  Artaniis  first  received  a 
taped  uplink  from  N9A6  of  a  local 
schQors  shuttle  mission  simulation 
(the  Mi II burn  School  in  Wadsworth.  Illi- 
nois). Next  the  Goddard/U.S.  Naval 
Academy  group  was  aljie  to  send  up  a 
nearly  snow-free  COLOR  signal.  Of 
course,  the  Henry  amplifier  and  the  40 
fool  dish  may  have  helped  a  little!  At 
the  end  of  the  tape  recorded  on  board 
the  shuttle,  a  very  weak  image  of  a 
SAREX  patch  could  be  discerned.  This 
was  sent  by  Kai  Siwiak  KE4PT  in  Fi 
Lauderdale,  Florida.  The  Johnson 
Space  Center  ARC  W5flRR  video  ef* 
fort  was  not  seen  on  the  shuttle's 
videotapes  (although  tt  may  well  be 
viewatile  upon  further  analysis).  The 
JSC  effort  was  undertaken  by  T.  Brad 
Smith  KA5CDJ  and  others  in  the  Ciub. 

Thanks  to  the  efforts  of  Gerry  Crea* 
ger  N5JXS,  we  can  show  you  still 
frames  of  the  actual  videotape  as  re- 


ceived on  STS-37.  Gerry  printed  Pho- 
tos A"D  out  on  a  SONY  UP500B 
videoprmter.  While  they  may  seem 
rather  snowy  at  first  glance,  keep  in 
mind  that  the  actual  video  appears 
clearer  since  th^  eye  tends  to  average 
out  somre  noise. 

How  H  All  Be9an 

After  the  SSTV  experiments  on  STS* 
S1F  by  Tony  England  WfORE,  fast- 
scan  TV  seemed  the  next  logical  step. 
Back  in  early  1997,  Andy  Bachler 
N9A3  discussed  ttne  idea  with  Lou  Mc* 
Fadin  W5DID  and  decided  that  the  ex- 
periment wouid  be  feasib!e.  The  Mo* 
torola  ARC  (llilnois  chapter)  put 
together  a  proposal  (building  on  a  pre* 
vious  proposal  by  Art  Anzic  KSBVi  from 
the  NASA  Lewis  Center)  and  Andy  sut>- 
mitted  it  in  May  Of  that  year. 

While  the  FSTV  project  was  under- 
way, a  need  for  a  new  s^de-window- 
mounted  shuttle  antenna  for  the  STS* 
35  mission  arose.  A  dual-band  antenna 
which  allowed  simultaneous  2  meter 
operation  and  70  cm  FSTV  receive  was 
designed  and  built  by  Jim  Phtllips  and 
Andy  Sachler  N9A8  at  Molorcla  in 
Schaumburg,  Illinois. 


Bill  Bily  WB90(G  bm\i  the  proiofype 
shuttle  ATV  downconverter  using  parts 
of  a  Motorola  HT  and  TV  IF  circuitry 
suggested  by  Tom  O'Hara  W60RG. 
Willi  the  aid  Of  Frtd  Reimers  NSETW 
(also  known  as  FAR  Crrcurts),  the 
downconvert^f  was  built  on  a  custom 
PC  board  to  produce  a  very  compact 
package  which  integrated  nicely  with 
the  rest  of  the  SAREX  equipment. 

Future  Possibilities 

Enhan cements  to  the  shuttle's  re- 
ceive system  and  ground  station  capa- 
bilities should  result  m  even  belter  per- 
formanee  tn  future  missions.  A  lot  has 
been  (earned  by  this  experiment,  and 
it's  hoped  that  it  can  be  (iown  again  in 
the  near  future. 


Photo  E  Marshaif  Amateur  Radio  Oub  members  with  their  four-bay  helix  array  in  back- 
ground, fl  to  r):  Ed  Sttuka  W4QAtJ,  Don  HedigBr  N4MSN,  Eddie  Crawford  WA4QKa 
GenB  Marcus  W3PM,  Tarry  Jones  NZSC,  Tim  Cmningham  N6DEU  Bandy  Gaftoway 
KN4QS,  Larry  Savsge  WA4CAX  and  Dick  Chiistiansen  KK4HF  (behind  th&  video  carmra). 


Photo  F.  Pure  power— the  upfink  tmnsmttter  at  the  U.S.  Navat  Academy/Goddard  stta. 
C&fPbine  tbis  with  th&r  40-1001  dish  and  watch  ouV  Photo  by  Bod  Bruntnga  WB4A  PR. 
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HAMS  SHOULD  BE  SEEN 
AS  WELL  AS  HEARD! 

A  PfCTURE  IS  WORTH  1 00  WPM/CWI 

ANY  UCENSE  CLASS  HAM  CAN  COMMUNiCATE  USING  LIVE  TV 
ON  THE  UHF  AND  UP  FREQUENCIES.  TRANSMIT  ANY  VIDEO 
SOURCE,  COMPUTER, 
PACKET,  RTTY.  VIDEO 
TAPE,  LIVE  CAMERA. 
NASA  SATELLITE 
FEEDS,  HAM  MEETINGS, 
PUBLIC  SERVICE  ACTIVI- 
TIES, WEATHER.  ETC. 


READ  AND  LEARN 
ABOUT  HAM  TV  ACTIVI- 
TY, PROJECTS.  PUBLIC 
SERVICE  AND  VIDEO 
COMMUNICATIONS  IN 
EACH  ISSUE  OF  AMA^ 
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QUARTERLY,  DEVOTED 
ENTIRELY  TO  HAM  TV. 
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RUTLAND   ARRAYS 

ANNOUNCES 
THE  HIGHEST  GAIN  AT\^  ANTENNA  YOU  CAN  BUYl 


Model: 


F022-ATV 


MEASURED  GAIN  >I5.8  dBd 


M^u  F022-ATV 


$!»4.95 


ELECTRICAL  SPFX 

(I  hi  in  hjinii  width  .  , 
VSWR  <  \Mi 
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l|-Planr  tKantwidth 
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F  B  ratio 
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420 -tfiCJ  MHz 
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.  .      23  Deg 
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-15-J  dB 

2243 
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MECHANICAL  SPECIFICATIONS 
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Wind  stinrivsil   .  W^   MPH 
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pti4iirtjalidH       Hdtkdftlal  or   Vertical 


■■-■-fill    iif 
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RA4^$ll,    KA7-50.    RA8-3L%VB,    K012.I44,    FOi2*l47,    FOl5^l44 

FOl  6-222.    F022-452.    F022-ATV,    F025^i2,    F033-43L    FO|J»l4ll 

PO\*ER  DIVIDERS -,„„......„.,.STAC  KING    FRAMES 
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AVAILABLE  FROM 
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FREDRICK  GORE  KAITBS 
SOUTHWtCK,  !VU 

OTEWART  ELECTRONICS 
STX  HARLES,  MO 
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RUTLAND  ARRAYS 
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NEW  CUMBERLAND 

PA  17070 

(7)7)  774-5298  7- 10  Py  EOT 
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SEE  THE  SPACE  SHUTTLE  VIDEO 

Many  ATV  repeaters  and  individuals  are  retransmitting 
Space  Shuttfe  Video  &  Audio  irom  their  TVRO*s  tuned  to 
Satcom  F2-R  transponder  13.  If  ft  is  being  done  in  your 
area  on  70  CM,  all  you  need  is  one  of  our  TVC-4G  ATV 
420-450  MHz  downconveters,  add  any  TV  set  to  ch  3 
and  70  CM  antenna.  Others  may  be  retransmitting 
weather  radar  during  significant  storms.  Once  you  get 
bitten  by  the  ATV  bug  -  and  you  will  after  seeing  your 
first  picture  -  show  your  shack  with  the  TX70-1 A  com- 
panion ATV  transmitter  for  only  $279.  It  enables  you  to 
send  back  video  from  your  camcorder,  VCR  or  TV 
camera  ATV  repeaters  are  springing  up  all  over  -  check 
page  41 1  in  the  90-91  ARRL  Repeater  Directory.  Call 
for  a  copy  of  our  complete  70,  33  &  23  CM  ATV  catalog 


(818)  447-4565  rrvfSam-S :30pm  psf.  Visa,  MC,  COD 

P,C.  ELECTRONICS  xomfweoRGj 

2522  S.  Paxson  Ln  Arcadia  C A  91 007        '•■nfann  (WB6YSS) 
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Number  29  on  yom  Feedback  cani 


Bob  Winn  W$KNE 
%ORZDX 
P.O.  Box 832205 
Richardson  IK  75063 

Fasfnet  Rock  Lighthouse 

{jsok  (or  a  unique  expedition  ihis 
Juty  from  \he  Fast  net  Rock  Ughttiouse 
ju3t  off  of  the  soulhem  coast  of  Ireland 
As  one  of  Europe's  most  westerly  and 
loneiiest  outposts,  the  lighthouse  has 
been  an  impo riant  gateway  for  transat- 
I  antic  shipping  since  1854.  Since  the 
"Rock*"  is  lashed  by  the  full  force  of 
Atlantic  gales  (even  during  I  he  sum- 
mer), a  boat  landing  is  possible  only  12 
times  a  year,  The  group  plans  lo  ferry 
ail  radio  equipment  and  supplies  ovef 
by  hei^copter  on  July  9  and  continue 
operations  for  todays. 

The  e?(pedihQn  will  operate  under 
the  cailsign  EJ7FRL  (Fastnet  Rock 
Ligtithouse)  on  the  following  frequen- 
cies' SSB— 3,775,  7.075,  14,140, 
14.240,  21.275.  28  450  and  144.260 
MHz,  CW— 3.510.  7.010.  14,010, 
14.030,  2l,0t0,  21.030,  28.010. 
2B.030  and  144.040  MHz.  Also  look  for 
the  group  on  160m  and  the  WARC 
bands.  The  IOTA  (Islands  On  The  Air} 
reierence  number  is  El>l2t.  OSL  via 
E12BB.  [Thanks  ioEi3GU^  the  above 
infoffnationj 

More  OX  Techniques 

No  doubi  you  heeded  my  sugges- 
tions made  in  last  month's  article,  and 
listened  very  carefully  to  each  DX  sta- 
tion before  calling.  Remember »  I  satd 
fisten,  listen,  fisfenl 

Yes,  listenirtg  is  t^e  name  of  the 
game,  then  putting  your  signal  where 
the  DX  station  is  listening.  You  must 
understand  what  the  operator  is  gotng 
to  do  neirt.  how  the  operaiof  is  worl^lng 
stations,  and  where  the  operator  is  lis- 
terting.  Otherwise  you  will  be  playing 
DX  roulette,  and  you  wilf  probabty 
spend  many  frustrating,  even  fruitless^ 
hours  calling,  calling,  and  calling,  but 
never  working  the  DX  station. 

If  the  DX  station  is  working  slattons 
in  split  mode  (he  is  working  stations 
above  or  below  his  own  transmit  fre- 
quency K  yoy  should  find  the  stations 
he  is  working,  and  rvote  whether  these 
stations  are  on  the  same  frequency,  or 
higher  or  lower,  each  time. 

An  experienced  DX  operator  with  a 
reasonable  pile-up  will  work  stations 
progressively  higher  {or  lower)  m  fre- 
quency each  time  until  he  reaches  the 
limit  of  his  "listening  window,"  which 
may  be  5 10  10  kHz  wide,  or  even  wider. 
When  he  reaches  the  limit  of  the  win* 
dow,  a  DX  operator  will  usually  move 
back  to  the  beginning  of  the  window 
and  starl  moving  up  (or  ck>wn)  in  fre- 
quency again  A  rare  DX  station  will 
usually  have  a  large  to  gigantic  prie-tip 
to  work,  and  may  tie  listening  over  a 
much  fargei  window,  up  lo  50  kHz 
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wide.  The  wider  the  window,  the  more 
difficult  it  is  for  us  to  work  the  DX  sta- 
tion. 

It  is  very  helpful  if  you  can  moni- 
tor both  the  DX  station  and  the  pile- 
up  simultaneously.  Some  modern 
transceivers  offer  this  capability,  other- 
wise you  must  use  an  extra  receiver. 
Yoy  can  drive  one  earphone  from 
one  receiver  and  one  from  Ihe  other 
receiver. 

As  soon  as  the  DX  station  signs  over 
to  a  station,  start  searching  the  piFe-up 
to  locale  the  Eycky  operator.  Bui  don't 
be  tooled  by  the  odd  operators  who 
send ' '  599' '  or  "59"  and  are  not  actual- 
ly working  your  DX  station.  There  are 
aJways  a  few  in  every  pile-up  who  insist 
on  confusing  matters  by  sending  bo- 
gus repofis.  There  may  also  be  other 
QSOs  taking  piace  withm  Ihe  window, 
or  more  than  orve  piie-up  taking  place 
in  the  same  area  of  the  band. 

Second  Guessing 

Okay,  so  you  have  found  the  stations 
he  is  working,  If  you  are  lucky,  you  can 
transmit  on  or  near  that  frequency  and 
work  him.  But  it  is  belter  to  listen  to 
several  contacts  and  determine  just 
how  far  he  moves  his  receiver  each 
lime,  and  whether  he  is  working  more 
than  one  stat  k>n  on  eadi  frequency  be^ 
fore  moving  on,  Yoo  are  trying  to  guess 
what  he  will  do  next. 

Wtien  you  have  determined  his  pal- 
lem,  you  are  ready  to  put  your  cailsign 
on  the  correct  frequency  and  liopefully 
work  him  within  a  reasonable  period  of 
time. 

One  suggestion — if  you  are  calling, 
but  haven't  worked  him  within  a  rea- 
sonable period  of  time,  say  15  to  20 
minutes — either  you  may  not  have  Rg- 
ured  out  his  pattern,  or  you  have,  but 
too  many  other  DXers  also  have.  An- 
other possibility  is  thai  propagation  Is 
not  favoring  your  area.  Take  a  break. 
Come  back  to  the  pilenjp  in  15  lo  20 
minutes  with  a  new  attitude— listen, 
[earn  his  pattern,  and  get  himi 

If  you  have  been  unable  to  figure 
out  his  pattern,  you  may  sit  on  one 
frequency  and  call  each  time  he 
says  *"over*'  or  ''QRZ,"  This  is  a  poor 
technique,  but  sometimes  il  works. 
Though  this  is  an  unsophisiicated 
technique,  it  is  especially  effective  if 
you  have  a  commanding  stgna)  ajid  are 
on  a  relatively  ctear  frequency  I  have 
worked  several  DXpedttions  this  way 
when  I  could  not  figure  out  the  pattern, 
but  knew  they  were  tuning  through  a 
window  of  frequencies. 

It  is  also  a  useful  technique  to  use  for 
a  DX  station  who  insists  on  spreading 
their  pile-ups  over  a  large  window  or 
who  use  a  channel  technique  where 
the  operator  listens  only  on  spot  fre- 
quencies (channels)  located  every  10 
kHz  or  so.  This  so-cailed  channel  tecti- 
nique  can  be  extremely  diffiicult  for 
calling  stations,  and  usually  spreads 


the  pileHjp  over  a  large  portion  of  the 
band,  since  most  of  the  calling  opera- 
tors don*l  know  tlie  channel  technique 
is  being  used. 

PiieHjpDon'ts 

There  is  also  a  long  list  of  pile-up 
don  Is. 

Don't  make  long  calls;  keep  your 
calling  sequence  short  and  sweet,  es- 
pecially if  Ihe  DX  station  is  working  sla« 
tions  very  quickly. 

Don't  transmit  on  the  DX  station's 
frequency  it  he  is  working  split,  f^o 
matter  what  you  say.  someone  will 
almost  afways  r^pond.  often  In  an 


unkind  or  (nsulUng  manner. 

Don't  respond  to  jamming  or  Insufts. 

Don't  transmit  when  the  DX  statiort  is 
transmiHing. 

Don*l  Iransmit  when  the  DX  station 
requests  a  particular  cailsign  fragment 
(*'WSK/'  "last  tetter  echo."  "Europe 
only;'  etc.)  unless,  of  course,  the  re- 
quest matches  your  cailsign  or  geo- 
graphical location. 

Doni  mention  your  name.  QTH,  etc, 
unless  the  DX  station  requests  such 
triform  at^on. 

Next  month  we'll  discuss  some  tech- 
niques  for  special  situatkicis  and  90 
over  some  DXmg  how-to  books. 


Photo.  The  Fastnet  Hock  Lighthouse  expe<iition  (southern  ireland). 


Upda  tes 


Number  30  on  yoy  r  Feedback  etrtl 


June  Photo 
Swltcheroo 

As  we  were  all  on 
our  way  to  the  Dayton 
Mamvention,  Ihe 
gremlins  decided  to 
have  a  fittle  hjn  with 
two  of  our  articles.  In 
the  June  issue,  Photo 
A  on  page  1 0  and  PIkv 
to  A  on  page  34  some- 
how got  mixed  up.  To 
correct  this,  we  offer  a 
cut-and-paste  solu- 
tion! Since  the  photos 
are  the  same  size,  just 
cut  out  the  attached 
photos  and  paste 
them  in  the  cociect  ar- 
ticle. If  you  don't  want 
to  cut  up  your  maga- 
zine, just  photocopy 
them. 

Iltehlgan 

Scanner  Law 

See  the  May 
"QRX."  John  Evanish 
NaiBD  writes:  ^'In 
your  'QRX'  in  the  May 
'91  issue  on  scanner 
law.  you  said  IMichi- 
gan]  law  exempts  li- 
cense<j  amateurs  ex- 


fn  the  June  issue,  the  top  photo  should  be  placed 
over  Photo  A  on  page  34,  The  bottom  photo  should 
jbe  placed  over  Photo  A  on  page  W. 

cept  for  Novices  and  Technicians  This  is  incorrect/' 

According  10  a  copy  of  H.B.  hk>.  4750.  Sec.  506, 
whfch  John  N8LBD  sent  with  his  tetter.  Technician 
Class  operators  are  also  exempt. 


M    7$  Amateur  Radio  Today  •  July,  1991 


Iron  Powder  and  Ferrite  Products 


Fast,  Reliable  Service  Since  1963 

Small  Orders  Welcome 

"Tech-Data"  Flyer 

Toroidal  Cores,  Shielding  Beads, 
Shielded  Coil  Forms,  Ferrite  Rods, 

Pot  Cores,  Baluns,  Eta 

AMIDdN 

2216  East  GJadwicH  Street.  Dominguez  Hills,  California  90220 


Telephone:  (213)  763-5770    FAX:  (213)  763-2250 


!%%**» 


CIRCLE  4  ON  READER  SEftVtCE  CARD 


ATV  CONVERTERS   •  HF  LINEAR  AMPLIFIERS 


DISCOVER  THE  WOULD  OF 
FAST  SCAN     /^     JTELEVtSJON 

riCM 


HFAMPLIFlfM 


MOTOROLA  BULLETINS 


m  th4  MOTOROLA  iwAHiPf 


iJWiVEHSAL  QieiTAL  fMEOUIIiCY  »|*OQtn 


11  CM 


>ATitfB  TtieviBlOW  COWVEftTEftS 

ATVl  A»-4U  .    .    ...Y.., I  *t.l5  PCk 

ATWa    tn-lM  |C«At-FET) 1  «•-«  Kk 

ATVi  «il-||t  jC«Al-fiT| .1  »  «S  KH 


ANTH  ]«W  tlHti 
ANTU  lUW  I  f  I.Jt 
ANTTH  JfW  «  IJ.T* 
AMrr&H  7QW  Ml  1« 
AftJl}  MOW  1441.  H 


EBtl    IMW  ■  II  «S 

miTA  3HW  ii».n 

E«SU  UffWM4J.15 
A»9ii  »MW  tlli^ 


tlCAt  3IN1C  lytATlWH^ 


.1  ILH 


NEWIT   lie  WATT}- 1*  ^H4 


W*  •!«*  ffw-«  Kii^**l*-fktd  pdvf  J 


J^ 


POWIR  SFIITTERI  miA  COMBINEltS 
2-MMHi 

IBM  W«ii  PEP  1  -  Pm ^1  r»  « 


jhUQfO  IQUtlCH  COWTBOt  fm  ATV 

SfL  in^M  Kil 


llMW«t      PEP<-P«if„ 


„1  tVli 


riwMiM«MinA 


By!!ftT?,*?-»Matt5;fg-'^^^"""' 


/itjjii 


CHtP  CAPS-K««M/ATC 

UETALCLAD  MICA  CAPS -^  Uti^^/S^^v 

MF  POWER  THAMSliTOiS 

MUHilwailCUlTMJJlEil 

SSt't  il-IMM«J  .   ,.,..^....i  ftj» 

5BL-1]<  rU-IMtMjl 1   r.fs 

ABCO  TRJilfttaEB  CAPAdiTOBf 


VK3H-»/hIB  PF  CiMte I    iJt 

-M«-iS-lB  F<mi«  BftBri •    JB 

Iff  Tri 


A44  I  It* %m 


Wm 


■f  vrfrii  ivt  Hit 


'<^'ir 


*< 


CCI 


Communication 
Concepts  Inc. 


■ 


Jik1«t  cMif^j 


SOB  MiltitDiH  Drivt  "  X*ni>.  Oliio  4SJBE 
FAX  513-425-3811 


rSlJJ426-B»D 


CmCtE  99  ON  READER  SERVICE  CARD 


Radio  Buffs 

N4€DQ  Rmoteur  ftodlo  Sol«s 

4400  Hwy.  19-A  •  Mount  Dora,  FL  32757 


1-800-828-6433 

Find  oul  why  thousands  of  cu«fom«rs  have  switched  lo  uS.  ^ 

We  Stock  ALL  Major  Brands. 

AUTHOHIfCO 


U 


0apan  Radio  Co..  Sid. 


ASK  FOR  SPECIAL  SALES  PRICES 


CIRCLE  see  oi«  reader  service  card 


HAM  RADIO  TOY  STORE,  Inc. 


MaiiPi|irC«3idi 


UNCLE  ELMER  SAYS:  Come 
in  and  operate  our  demo  station 
featuring  TEN-TEC  radios. 

CALL  for  low  prices. 


innr 

TEN-TEC 


117  WEST  WESLEY  STREET  -  WHEATON,  IL  60187  -  (708)  668-9577 


New  AOR 
Receiver 


400  Channels. 
lOOKHz  to  2036MHz 


•f.*Dnt]nuous  coverag<-j 
•AM,  FM,  wid^bunri  FM. 

LSB.  USB.  CW  modes 
•^  Scan  Banka. 

Programmable  AUenuaLian 
•Tunrng  increments  as  Jow 

*SeQf ah  with  locrk  out. 

*^5  Ironii^nd  fUters 

•RS232  port  bulk  m 

*2B  Day  Stitisfacrtton  Guarantee 

Full  refund  if  not  S^iksfied 
•Lncludles  AC/DC  power  cotd 

Telescope  Arte^nna. 
•Size  31/7*Hx5Z'5-Wx77/a'0 

Wt  7Xh  10o2 


AR3000 

T«ri)i.'P;:f?ii'  F?if.n*;'  l^iriniifi 
Eixf ]'f  AK Hh ' f ijf , nri  i" Jjiur jnin i 

$ 


995 


COMf.AUNICATiOf^S 

10701  E,  lOCth  St.  Indpls.,  Dt  462Se 

Toiir  let:  300^45-7717 

'*'  *3i  and  MaslB^cazd 


CRCLE  164  ON  ftEADEIt  SERVIC£  CAffD 


DIGITAL  VOICE! 

QRZ  lndustrms.  P.O  Box  1B0,  Pjedmont.  SC  29673 

1-B03'2B9-QODO 


Thi  xkmm  VOCE  kpeh 

WWcaii&timi 

will  1  dpviuUrMMtftf  n^^^  miUM  e  itMi!- 

IfTl  mf— iiiri  ![■"  rmniiipi  iriTffiainl  iiiTi  ii  i  niirial  iii  i  IT  ii  i 
MBMtMA  f>RS  23?s*r«lpfft  AhA-iifeqp^er»rt«liASDtovtrtf 


*4I  Ulf  dvtoN]  r«e 
*W»/MtPTTlapD 


*^  inn  UIbi^ 
•d^  msaiOi  taiti 
•FTT/UO(Dutpulnili 

*  wHQBpH  ifl^ns^r  shbiie 

-HAftiHa 

•iwnlBPrTimt  -aHMPiftimcwn 

*ii^  maGSBQe  has  jwi  prw'^mrnBUe  reqasi  opfiion 
^adfUBtiibte  inessaga  repeat  p8i£&.  up  (o  ?0  siC 
•vaicB dBifldiMiJQad 'utHttBd  iD/fram  cofTaitBr 
•ssnal  port  eorrtral  w-'taud  rates  to  57,[iO0  beud 
■bBorajn  ni(xin/u|]  to  Gi}  minLnQs  bBtwHsn  plBybacli.^ 
'  liM-  jiowiir  irfBDdliv  witft  built-in  bflttsfv  ImckiK] 

Eijcli  fsGtcin/  aijHBmbliKf  untMa  tsstgd  snd  JibjitigkI-iii,  inclulflB  b  Cull  niamorv 

€onlJijiiinf ;iii[(  ijii  iiLiijjijr  cflhffl  tor  standspd  ematBir  tnEinacajrerB 

[plhiiJHM  "I \  imiki:!  ijiitl  mndBl  whBn  nrdenng?  Tho  [rrtmtftirtnrv  [inGH  »5 

S.1/fi  fJ[l   II..'.  I :  :.;■•  Mill  uE*  JJii  fi  3Qdav  monay  back  ^lansitiM. »  wyN  iw  u 
I  v^igr  Iirtiittid  wHTBnlv  on  all  doHs.  and  labor 

|^3ff  dfsiritJUESd  by  ADVANCED  voice  PflODUCTS  ] 

^^   P.O  Bex  1064.  Maultirn,  SC  29662 

ORDERS  l-a00-?36-t4^9  •  INQUIfliES  1-603-676-1111 


CIRCLE  295  ON  R^iDER  S£RVK:I  CARD 


\      ^ 

1.  ■ 

' 

/ 

/ 

■  -A 

i 

/ 

r 

/ 

/ 

—  ^^ «  ■■-'-^^ 


22C3?  How  to  Work  the  CompelHion  Irfto  the 
Ground  &  Have  Fyn  Doing  It  by  John  J.  MolUy 
Amencas  top  con^uluint  reveals  his  proven  tech- 
niques for  dramatical  I )/  increasing  how  much  work 
you  da.  .  .  in  half  [he  lime  3  $9.95 

20N098  ElectromagnetEc  Man  by  Cyril  W. 
Smith  A  Sun^n  Btst  examines  ihe  mourning  evi- 
dence of  harm^]  blologtical  effects  from  LF  electro- 
iRignctic  ndds.  Full  of  uttcrfy  fascicmtm^  maierial 
in  maxiv  areas  -  S29.95 


N£1V  BOOKS 


ZONERP  Otgital  Electro  nks  Pm|«cl4  forteginriefm  Av  tOwm  Mikgf 
Ccii|tiui!B  II  digital  ekctronki  pn>|Kt5  sulLibk'  'jof  ibc  brginiKT  Us  buiM 
with  ihe  miniiinimitifequipmenl.  l2App.,  ^blurti^idr^^winp.  $12^ 

2ONI0O  El««tronlc$  Build  And  Ltarn  (2nd  edition^  tre  RA  Ptnfatd 
cainbincii  theory  BJid  practice  ^^  ihjit  ycMti  cim  Meam  by  doing;  '  Full  can- 
i^tmdKW  deuih  i>f  ^  circuit  demt)n!<ir4ttnr  unit  tliflt  it  uirini  m  s^ubsequcnl 
chiptere  10  tniroduce  crFmnum  titctronic  ooinpoeau,  E)cscnlie»  bo*f 
ibese  tomponeiii  tic  bui^t  up  imo  i»erul  dronii,  oadDMOfi,  mohi^'dMS' 
ton.  Imtiblo,  and  \opc  cmuiu.  I2S  pp..  IS  pbant.  12  line  drawiop. 

f^ini#rwiw  ^mtff^  Afrntimi^  ktmt  f*ifw]f  ***■  h^  pi*  ifj*  p^rtrii'*-  MMy  m 

ftn^  oCcofnmfMly  moiDK  'Hwustty  Hiinini  oomponCK  isd  devices-, 
ZJ^pp.  )34  linr  drwvgip,  118.00 

20MO2  Pncileal  Digital  Eltctionlcs  Handbook  fry  Itfikt  Titoiey 
cofitainH  nine  i,!ii^rt.tE  i^st  pear  prnit'ct',,  CMOS,  MidTTt. pimiuts  ajMl  ishka 
cr  rcfcrcriL  I  i  •  rnrroduces  digiial  cir^uitii,  bnic  gales,  bi^ables  arid 
timers,  micTDproccssdts,  mcmur^  and  inpul/outpul  devices,  belore  look- 
ing at  thif  RS  2J2C  mcrface  md  ihtr  rF.EH-4SS  ^rul  mHE-  lOQO  mkrppco^ 


2CBy09l  iioil-Oftgn  Hawfad  RM^DfapsM  tfid  Swvfcing 

Am  trmkcibk  rcicxvact  jor  jp>  ^m^  tn^*  ^n^^-ad  ki  ViiiiafC  iCidio  rcdiaiitfjcBi. 
%*"***^  «3|  icbemeks,  viitit^;  dugfadfts  jfld  pMM  Ittb.  aU  from  dK 


20N0^  TtM  Wqndefful  Wudd  erf  Hwn  RmISo  hy  R^hard  SketnA. 
SM4LCSlhi'^  bi>jk  addre^sjet  the  pica  [h^  sotnething  Mmpk,  ctear,  imd 
fiin  be  written  id  i  ntnxbce  young  people  to  amateur  twl'm.  Pick-up  one  foe 
(he  new  Kum  in  your  life,  $7p?S 

2DN09:)  Vintage  ftadid  1dd7'1  f)29  frj?  Mo/^drt  E.  McMahtm 
Rocjqitijfu  the  (^i^citi^Tnend  or  the  e^rty  days  The  auihnriiHiivc  rcfd'cnire 
baDiforhi3ion«mBidciolkcfini  $K.^ 

JflNOWARkAofthtSwHtch,  193O-l9S0iTli»ti«i&llriliiaa 
H^'i  ytmf  diMts  ^  lEcaptiiitr  die  itirill  ofofai-nine  nliD  Ad  tLkvakia. 
BnwncdtroiithithottniidptoliBitMtf&Maai^qhtafaL  E>eccnerilr 
fid  gnM mg. fedn^' Of  tadiDCottfiettQf« loapciiiipi fiodimsurc mi 


aiNllI!  Qectronk  Paww  Supply  Hindbodlt  ^  tea  JL  Saudmr 
c&atti  many  typa  df  uq^plio— bodcno,  &iznfrie  AC  lupplies^  swiGdIt 
mode  suppliei  ind  inverters.  All  lypes  of  ssipplirs  used  Uw  dectronici 
purpose}  Kt  covered  '\m  dettil ,  starting  with  uiLK  ^jmI  banenc&  aad  cxieot^ 
ing  by  way  ornxliified  supplier  iiml  linctr  stabiltxen  tu  modaii  switch  - 
trH^desyjitcnu  JC  twitch 'mode  rcgulatcira.  DC-DC  cunvencrii  and  bvert- 
en.  I44pp.,90  NtKrdnwmgh  tl6.15 

JONltK  Etadrenlc  T«at  Squlpmenl  Hindboolt  hy  Sirwr  Mmty  is  i 
'irrfmr^irfrffriiuiniarii  l"*thfi 


■■d  the  Ipctenqua  of 
.216  pp.  IB 


a  wide  m^  o^^oicaiacacn  in 

tiiJi 


3DNIQ5  DIgKil  Logk:  QMlm  Md  Pip^flops  bf  Im  R  StMciair,  wfajf 

the)  do  iiDd  hnw  to  nv  ificm.  Seeks  to  £t!UiiblLHJi  a  [1mi  kurKLiiKHi  in  digital 
elutn^nic!;  by  treating  the  tKJpic^  nf  ^mc-x  aiuj  flip-Diip^  thkm>ughll)  and 
fn>m  the  blijjiEtning,  Ftir  the  iwici"  whtf  waim  lo  deiiign  and  inmbjeshoo; 
digitd  Lirctjjtry  with  citicuiiilierably  more  mukniEMkdinij^  of  |irim:iplc!f  ihan 
ihe  lEoiistmcts^r,  and  who  wants  to  Wmiw  more  than  a  few  rule»  of  thumb 
about  di^iuldrrutti.  204  pfi..  168  line diiawing£.  SlS.Od 


A  ^iH  far  die  lerioii  ^otmnt  lidEaBf .  ifaaikEdi  of  addttaacs  faf 
■oitvive  hnwlcatf  ttn^L  Speoal  lectiDiis  wb  Ih^jM 


IONO%  How  Tq  ne«d  Schematic*  (4th  edition}  £7  Dvmdd  £ 
HtfjiMg$on  WnitEiT  for  t!hi!  btrj^mriPL'r  in  oledEiDoiin,  but  iT  alsin  cDntaina 
irrfbnnatiDn  valuable  td  the  hdbby  ifit  iiml  L^igineeriijgtevhliitciaA,  This  book 
k  your  hxy  xg  t]nli)(;lLLng  tlie  myNtcricfi  of  st:hemBiticfl,  beginning  with  a 
fjcneri]  dijst^iuitan  of  electronic  diagrams.  $14.95 


wmm  R»dk>  Opcmor's  wodd  AUa*  m  (^^  Soajum.  wfCF 

ThBisAaBi|lidi(5K7),  de]idcd^afiddHTipTi:^irDsi>cwi.»[kiJ  ititis  d^gnfid 
aa  a  CQasan  dcffc  idp  ccanpiODB  §Bt  ndiD  dpcfsoni,  aad  la  a  if  jta^f^ 
nMf  far  ite  RidDiiaal  li^ky  ivd  mdiiGid  nfioa-  AJiO'  a'!iirrfpj  we 
42|pp»cJwni<MairictabM«each  I  iMlij.hyidjiwiADXBa^iiortd- 
SlT.fS 


SHORTWA  VE 


tMS57  •  1 991  Ptaapon  to  World  Band  Radio  hy 
Iriirm^onal  Hnndcastmg  Sfrvicrs.  Ltd.  ¥au  can 
hsvc  the  w(.>rM  ai  yumF  (Tngenip^.  Y^H^'H  get  th^  bVHt 
sUkm  and  tintr  |;ndi.  tlif  I9$l  Boye^'si  Ciukk  and 
fliOR.  3S4pa|B.  lltibSi 

CI7D91  OXar'a  Directory.  I9i0-9t  Edition 
c^i^^aEdtf  frf  FrrJ  Qtirnmax  Mm]  ^^ix^ipiel?  I  ist  of  rviici 
UaeDen  evcf!  Fcaiiacs ow  LiOD  liseflcn  gnin  o««r 
15  rranjtnM.  Alw  included  is  ftiO  i»fomutK»  on  (wcr 
lOD  ntdm  dii!tn  world viidlE.  $4.45 


L5AiX)^  Scannar  and  Shortwave  Answer  Book 
by  fiofr  Grovr  Whether  ynu  hiivt  iiit  Ik  tally  calculaiinjj 
wcnid  Linic  irnncj^,  converting  iiLiheni^  to  ny^^^hcrtft 
m  freqieaciet  lo  JoeiEit,  this  book  uJ]  pnDvjdc  thr 
answers  SlJ,95 

a3sn  Shortwave  Receiver  Past  and  Presenl 
ttmi  kf  fn^  Jr  UiUTwmm  Coocuc  foak  ca  2lJU -» 
jfadtttm^cftgni^ftTi^arfiKtatCdiatiiclaglS 
Gt^ti.  icey  adbnaMiaa  on  eai^  iiDdcl  mctadii^  awet- 
9tffCr  (nptty^  uiuul  type,  pet  fuw  inaiKe ,  new  nitie» 
used  value,  eu'  PhdCcEsiMinDfitiiiodelft.TbeBiuicBoak 
i>f  shortwave  radlt^  value.  I9S7„  I(M  pa^^  S^  1 1 1 . 
$«.95 

07(125  The  FTTTY  il»ter^er  Hy  Frt^  (human 
Coanpiles  iawtft  I  thmti^  20  of  the  RTTV  Lisicncr 
NemJelter .  C«AUiite  up-iondaif .  hatfiHil^rind  inff^rma' 
tioB  cai  advance  RTTY  aed  F  AX  rnnnilori^  tedmiipiet 
•affnsqiiaicis.  156  pp.  f  19.95 

CltA^^  Shortwave  Ustenef'i  Antenna  Hand* 
book  bfRtktnl.  trdstr  Beef  up  ibmtvivr  fcccp- 
lim  >.-apai:|ty  and  iocreatst  tutetuQf  a7)0>HKI«  caiiy 
andinexpen^g^ly  $t2..00 

OICW)  Shortwave  Clandeaima  Confidential  by 
Gerry  L  Ikxter  Ccivers  all  clandcNlinc  linLuJc^sling, 
iountry  by  ctiumrif':  trlls  frequencies  ^  other  unpub- 
luhed  ijifiiinruilhin:  spy,  injrurgcnii.  frrcdoin  lighten , 
rebel,  anarditft  radio,  seen*  radio.  Currem  pubhot- 
ikii.  P  pafH.  ftJQ 


03M22I  US  Mllltnry  Commui^leatl(>ni  (Part  1) 
tieals  with  \.l^  Militiiiy  cornmiinicMLioa  cbanneib  on 
shoftwive.  Covets  fr^Lici^cH:*;.  tukqkgnMiodtBpcHiii^ 
pqanf  frcqucflcii?  for  Ehc  PtuUppoics,  J^pBiaod  KfHi:ji^ 
indiffi  aod  Pacific  (kcam*  aad  more.  102  p^a. 

0^M222  US  Hmterf  CanmahktHkim  (P»1  a) 
Ccpwm  US  Caw4|iMf^  HAS  A.  CAP.  FAA,  Dept  ei 
EoKiEf-'  Ndc^  EBerfi3ic>  Mjoafenseaa  A^erary. 
Biaafler  ConmunicdiiOBS,  FCC.  tkpi.  of  Jusike. 
From  14  KC  to  W7J  KC,  79  p^es.  %12M 

D3M223  US  MlllUrY  Communlcatlona  (Part  2} 
This  port  LXimp^cifiK  the  vasioYenil]  frcqucncv  hsi  of  US 

MiUfsry  service*,  frotn  89*3  KG  lo  27.^44  KC  7ft 
pa^es-  $U,95 

09542  Th«  Scanner  tiatenar'a  Handbook  hy 
Eiwtml  Soomn  ,\2BFF<ja  the  moat  faa  ol  y  wj'  $can- 
BcrndicK.  C^svtn  poa^  sianfd.  asaaaen  and  moat- 
efi,  BiftiBaa,  miiM  cabte,  acoeHonci^  coii^^DleT 
coonifledaniiHriv.  °b^  %l*M 

01520$  Had  lo  teletype  Preaa  B'oad^asta  ky 

Ifinfcarf  TrftaajTmrrTi  -rfi-rtiihi  nf  rrTii  '^-rir-i  f] 
itme^  frecpiency,  aol  ioueay  btmdasLin^  m  EAglu^, 
Frraich,  German.  Sponi^^  and  PtirruziJese.  Detailed 
Press  Ageni:>  Ponmhs.  12)Dp|}.$U.9S 

1  !T3S  Tune  In  on  Telephone  Calla  hy  Tom  Kneitei 
K2AES  FonnjiEicd  as  a  frequency  lim  with  deuiiled 
desoiptiun  ni  ciich  i>erv'icc  and  ith  lniK'Htion  in  RF  !ipee- 
tmm.  Providci  buKic  iidodtiMiorifiif  casual  hsteuer^  ga- 
ting stajted  juid  dciaib  Im  ankm  cndiusiasi.  $12.^ 

09f33T>iePtrataflHioDk«ctory  tf90Ed«lOfiJ9 
Gfafje  litStf  Ctsimam  daaa  oe  cane  100  pn^ic  iaa- 
doB  acfrtc  diiriiii  1999.  Howtotsme  inpic^lii^id^ 
cadsHd  pes  OSLi  frrmtjie  itfion.  S7JS 


@K20SayWaioffiadlMi>/p»fffTTT) 

if  J.  KMMKn^a  ii  pi^ed  bonk  ancn  all  RTTV 

lions  ftwn  JMHi- 30MHz    Prcsi,  MdtLiry\  Com- 

meiddlH  Mem^  FTTs,  embo&sjcs,  imi  jwn^-  lOji  pp. 

$12.95 

I5SOO^  Coffimunitxatlons  SatalHtea  (3rd  Edition) 
hy  Larry  Van  H&m  Chapters  tm  channel  iminn  btiiil 
pima,  tfinnmdrr  idrmirKrAiioti,  inirmaiknia]  i^cl- 
iitcs.  moffr.  1T,W 


llASTQ  Air  Scan  Guide  to  Aeronautical  Com- 
fnynicatktns  (5th  Edltlon|  by  hm  Knfiifl  K2AKS 
Mo^  comprehensive  guide  tiL>nKiflilonng  aeroaaiilk'it|i 
QomnmatL:  jLion  in  the  l?S.  EfpittkHJ  to  cu^tt  all  Cana- 
dian land  aifpwli  ajKl  'iri[ilMf  batct,  |i4i&  ftit^^  far 
Ccdr^l  AiFtetica,  the  Cartilieat.  Nonli  Aditfic,  ni 
Ihe  Pacific  Tcmmrici-  I|4J1S 

OTAH^temrkautieal  ComrifiunteaHana  Handbook 
^MottrtE-  f'mJii  f-ihijj3ii\c.  ^:haUr1y  tieaEmeia  at 
ifauilwivt  aerufutiitf:^  I Lssming  WeJI  ot^pnizcd.  up- 
WMlBfE.  266pp  tlf.95 

07R20  A  Radio  Journal  19t2-1940  by  Run 
Rennak^r  W^'RC  A  n^scmsfing  trip  thrtw^  time 
Bisy  to  read  and  Informaiivic^  cducaibnna]  znd  enler- 
laining,  A  trip  divwn  tnemof^  lantr  to  l!%  early  dayi  of 
ndw.  £7,95 

llitFLl  The  "Top  Secret"  Ragla^  of  US  Gov- 
armrwcit  RkIIo  FrequMKim  (TOi  €d4  by  Tmm 
faoifl  ni  f' "^  Thii  fcr-anrfrtirmirTn  has  become  thr 
relcjmce  lotffce  £of  fnv^ueacy  and  other  en- 
in^xrniitiaB  fcfaanf  19  Ehf  ccjRoraiiiicAifast  of 
25to470MHz|19.9S 


01P&6  Ptrtta  Radio  Stat^oni^  Tuning  Into 
UrKJerground  Broadcasta  by  Andrew  S.  Yodtr 
Comprcheoaive  guide  ta  tuning  in,  iikntilyiiig,  and 

cafliactjng  the  rmi4i(  unpredictable  .slutionii  ort  the  radio 
spcctnim.  192  pp.  $  1 2.50 

UF52  Farreira  Confidential  Frequency  Llal 
CM^iM  hy  AM^  HaUi^y  AU  Irctiut^fHies  fr-nn:) 
4M}tE-2i3ilHz  cicweiii^  ^^«  eratsaaiy .  ano^  Volima . 
f miefpd,  mribcn.  Air  ftirK  OlR^'lav,  more  V%  |p. 
$19  JO 

115197  Naijonal  nrectOffY  o1  Siirvlvel  Radio 
Ftiequeocies  thr  ToK  £w!iidr£2A£5Hand}raadci;]& 

jbvqtaeiici»  m)ui»d  b^  sofvtv-aJijft^  tndadiea  dup^ 
00  tnOdinjg  emerfcoqr  eommunicatioiu  anasnia  i^ 
iCDis.  $S.9S 

I LSM 1 1  Scanner  Modification  Handbook  by  Hill 
Cnek  Provjik-.  siiiiij|;ht  forward  )Kep-by-step  iiksinic- 
lionn  foreitpaiHlnig  ibc  operating  capHbiliiies^  q{  VHF 
scanners.  Filled  wiEh  inien^^aing  ttU.  hclpfial  photCHi^ 
uiii&.  azid  tlguTEfe,  $17.9S 


IIEEC6  Guide  to  Embaaay  Eaplonaga  Com* 
munlcntlona  i>y  Tgm  Kniitfl  K2AES  Candid  and 
probing  fXaniinaihtn  of  worldwide  embassy  ikfid 
(allied)  c^Hona^  cummunicatKn  fyttemi  and  nel- 
works,  Eitenttve  Btli4H)-by-ft»lii^n^  direciorjf  of 
grfiy  iMai^toiMipdcd  $I0.9S 

15D91  1S9t  Slioftwavt  tMrvdoiy  (m  «d4  hy 
B^  Gfv*tf  Eiueniwly  KviaeL,  tbe  atm  1991  SSion- 
wive  Dgscasii  ii  Ac  aanamMe  DXer't  biric  fbrdic 
fmi  30  MHt  flf  ndici  ipectnsn,  inclucho^  npno-daie 
and  KoiriEe  VLF  infnrira^iDii  aj  wcil  270  iufcaiDa- 
tnn-packed  and  illikunited  p^ges  in  lionvenkol  SMi^  1. 1 1 
fonrtal  pnifesakinidiy  boutvl.  $Jl>95 


VIS  Stud^  Carda  AdvaiKe  the  asy  way  wilb 
VIS  Smdy  Caid*.  Compta,  Vp40  tUtc  FUifc 
Cards  wilb  Key-wordi,  UtMSalined^  Qtiu:  oa 
back  FtKffliilai  worted  a^  SdKiriaba  m  yoar 

II! 
?*0V1CE  VBSII  SI  1. 95 

TECH  VISOI  14J5 

<jEnbral  yvsm        fM 

ABVANCED  V1S0<  ISM 

EXTRA  V15QS  149S 

Lime  Code  Programa— {Available  on  514" 
diak.}  kL')(pi:ii;>i]ve  complete  iiiudy  giudf!?  code 
ptt)grjiiTi£  fiir  budi  ihc  C64/128  Ci.mimodor&s  ajid 
the  IBM  comptfibtea.  Pniframa  include  updated 
FCC  ifDcitHili,  tnoJdple  dnia  law  Lit,  fatmih 
iai.  idaMMk  j9ainfa;.4^pani.  aiid  HiTiulaied 
(VE|  aotfle  m. 

BUhdf     Q^H^aehtf     foa 
NcPHE  BHIl        OQIiH  tl4JS 

r«i  mm     mm       %um 

GoBri  mo        CDMD9  UAM 

Adwt  9MH        COMM  iifJS 

EmnrNcBhoh    iBtlOS        COMQS  fif.fl 

[BM97  Amataur  Radio  Part  iT  Rulea 
(cocludesi  updaied.  nevisied  C4vniniiato»v&  Rulti. 
September  30.  I9»9)  S^i"  diisl  IBM  L^ompetible 
Dfilv.$9<i5 


ARRL  BOOKS 


AR199I  ARRL  199T  Handbook  f6a^  «d.)  n 
di^iicn,  l^^iCunDf  Z,LlKl  UMct.  I^wts  ud  <Aiiti. 

^rle  iiwiTC  4]f  mmicyr  radio  rrfcrrtKc  nutrriaJ.  1232 
jmgEi  $25.00 

AR2065  ARRL  Antenna  Book  Kcpfcf^eni^i  the  hesi 
and  rnofl  hij^hly  regarded  mfuruiJiHin  on  unicnTta  fun- 

ilumeinaKn  [raJisTTiijisinn  liries.ttesiign,  »nid  const  nictkm 
ol  w]reanlt'rin,y'.  SI 8^00 

ARI1IH6  ARRL  Operating  Manual  Packed  with  m 
t'[irniati<in  tifi  how  to  maki'  ihc  hisi  \.\r<  ol yjurstaikin, 
mi^luijin^.  inlfrfacing  honif  cnmpuicrs^  OSCAR. 
VHF  IJHF.eoBicstmg  SI5.O0 

Akom  Antenna  Compendkjfn  Viol  1  MMcnali 
«  wnitals,  i)Hal&.  kniH.  ^af  tt.  reduced  izze  »«»- 
■b,  bafau.  Sfflicb  Oum,  «MIA  pojargajgii,  led 
^dicf  utttRUa^  fiufajuLt^.  dO.M 

aR254$  AnlinnB  Comptndiufn  Vol,  742  papen 

btad  »]r^icrm,  udcmm  icltflictfi.  Kid  imkIi  more. 
St2.W 

Atl262^CompAflk)n  Software  f^r  Antenna  C^m- 
p«ndkum  Vol.  3  5  K4 "  MS  DOS  Itopp^  IJO.OD 

AR2472  Turw  In  th«  Wddd  with  Ham  Radio  m 
(fth  *^,)  Coinp^cie  Novice  t^tmrsic  in  one,  cajiy  to 
uiHlcf^lBJid  package.  Code-'teaLhiriiif  und  otsde-prartice 
ijissfttc.'f  induiied  in  the  kii.  M3M 

AR246I  Tyne  In  Ihe  Wortd  Ik»k  iinfv  $14.00 

AtlfWlHA  WfFB*3  Antanna  Molabaoh  hj  Domg 
DtMaw  WtFE  Gci  ihc  bcu  fvrf(KTrufk.c  out  of  unob- 
tniuve  wiiT  aalmiaf  aid  ttHicib  Build  tiBKn  aid 
SWRbndfa  UM 

4R2073  Movfce  Antennt  flotibcw*  A 
|uidc  lu  vmf  juddfediv;  jntt^nrui  4Jad  oinen  jium 

REFERENCE^ 

O^r^u  The  Commodore  Harn'i  Companion  i^ 
Jim  Gfitbbi  k9Ei  160  pagc^  ol  uu^lul  iriilLimiacbii  on 

icIcLiing  ti  Ctimniadnre  cornpuicr  ftir  the  ham  lihack. 
wtitrc  (jp  fin  J  Siptrciiiiizcd  p^D|;;^Jlm^,  ihv  Commodoff  ■ 
pui'kei  ctMincction,  and  mtircf  $9^5(1 

t&M44  World  Atlaa  by  Radio  Amaifuf  CaUhwA  Int. 
30  pp  i>f  ruH  t'olor,  8*  ri  ion  \  ftimains  North  Palif 
pn^c^iDti;  of  Uir  worli^:  niiipit  o^  til  scycb  contincrtt!!. 
Weal  laJi^Cifihbcin  aiu.  Mni  PmaficOean.  15.00 

c)ir!Ui  Maiter  Han<fbooli  Of  1(K»1  Cfreuitft^ 
ScMht^aUtt  gd.  if  i^ji^dtf  l«i*Mir  SeifiHi  Wt^ 
dUi  oiAiiiafB^  Jtwfffig  la  htad<  i'  fciTw^ai^  koUiy^ 
Hb  and  prufcHKBisb  will  otver  haw  lo  wndl  fbr 
fchcnutic'i  ^f2io  Caafichriy  updncd,  the  bank  is 
tboVOit^)  linicniinf  wi  all  iDOf  ciicMi  nc  ctearty 
ilhzanucij  420  pp  tlf  J©  soil  cwrrr 

WD2:  The  Wo*«  Ham  Ntt  Diftctwy  »y  Mikt 

Wi^wskj  Nci*— urcondcdili4.in  ncm  iiV[:r60Ci  ncj  li^til- 
jnp,  Thui  book  inimdui:c&  [he  ^|%ci^l  inicre!)]  hairi 
radio  nclwnikii  and  shows  you  w^rt  nnil  where  yon  can 
tufietht]riiin  $9.54 

lOFfNI  T99T  International  CellbookTiK new  1991 
ImEiniiinmaJ  Catlboiik  lists  5<  10, IXW  licensed  radio  am- 
a£curi  in  ihf  eomirKDurAii:)^  Nifiih  Ameniza.  It  covers 
Sciiait  Amcnica.  Eumpr,  Africa.  Amu  ,  wd  ihe  Puific  aica 
fcich»i%«ofll:iw^ii4fideheU  S  pii^vf^^iisns^  129,95 

HXIQQt  t99t  North  Artiencin  Calltwoh  rbc  1991 
Ncxth  Airvncxn  Cilttioatt  laO  die  catlt.  aaxna,  and 
adikni  iaiwTTUlwn  lor  o««r  SSO.OOO  IntAiod  radn 
snMiMi  is  iiB^Hli^strf  Nonii  AiKim,  6mi  f^oaoii 
ig^Cioidi  iartuc^  GfaniiAtf ,  ImiaidL,  aid  ir  C^r^ 
NeaniilandEp^^liawanandUS  powrmnitt. S& JS 


4R034S  QRP  Notetsook  At  Owf  |k4f«*  H'/^ 
Preseati  coBstnKiiQn  pru^n^  lor  {be  Qft?  flpefSor, 
(ioai  1  siimplc  I  iw  en  oi^-ccKKroned  trvmniOa'  K) 
Diaccaxi^iei  mmrarvcr  i^aspa..  $6.W 

AR414I  WTFB'a  Dailgn  Notebook  hy  i)oug 
Dehtaw  WJFB  Thi?.  ptdtn  laiiguage  tn>ok  n  filled  »iih 
MiiipJc  prariical  prxnjL'iK  Ehai  can  he  buJIi  ui^irig  rcndtly- 
a  vai  labk  compc^cni  ^  ^rtJ  id  mnion  h^d  lutiLs  ^  ]  0.00 

AR2»7F  WIFB'B  H«lp  for  New  Ham*  hy  rhufi 
IhMa-w  WIFB  Complete  for  ihc  i^wcnrrwt  IhJi  U> 
gielher  a  smkm  and  p:l  oti  iJiic  iir.  IIQ.W 

AEt220(»  Antenna  lmpt<tiA»  tUtofchtng  fri  Wtf- 
jNrf  S.  Canm  MiHi  cufupfdiefui^ie  buuk  wnuea  oci 
m>in^  Snmidi  O^m  m  wetntg  ■^-"t""^  (■nrhiiii 
pnsliem)  II5.W 

AAEMO;  Sodd  Slate  Doaign  Qa±  M\  of  fwd, 
bauf  mfoffmMkniH.  dtmit  dn^ia  pal  ^i^ili^icvti::  4cr 
iCT^mB  01  necci*crt,  [nnuniii£f&»  iKTwrr  iM^filici*. 
SI2.IW 


aR3I9ji  Weather  Satellite  Handt>ook  (4th  etf.} 
^  Dt.  fUdph  Taggan  WW^DQT  Hcrt  off  ihe  ptxrhs' 

Fnpaniied  and  reviM-d  in  reflect  lodav'^i  wtcaiher-lax 
«jilc|iiic  [cchnology ,  $20.00 

ARii^QO  Companion  Software  Fdr  W*Bth«r 
Satellite  Handimok.^  1/4'  MS  DOS  Floppy  SlOW 

ARtOB  The  OXCC  Coinpanion  by  Jim  Kmrman 
Kit  IS  sf^iis  oui  in  simple,  $inighifi3rvi!aid  (fitru  uhai 
>QU  Dct^tD  be  a'HKcesshil  DXcr.  SiuOO 

ARl250Log  Boo4(-5p«nd  IS  JO 

ARA34I  trrl^rference  Kandbooll  Wrtttro  fnmn  mA 
RFI  dcudi '^  ti*r  Hi<i  ttpenfcOLt  m  yjtm^  m- 

lef^^nsuf  pmmcms.  112^00 


Orr  W6!%Al  840  paget  of  everything  ycm  waniKl  io 
know  ilsqut  isdjo  oommunitflOnn    luidepth  stiidj  r>f 

AC 'DC  fundamentals,  SSE,  amfnuiii,  ampliriers, 
power  supplies,  and  more  $29,50  bard  covtr  cmly 

01 D6^  The  ^|nner>  Handbook  of  Amaiayr 
RftdJo--2nd  Hditonjbi  Chy  /juf^rCombtncs  theory 
utd  practice  m  an  eojiy-rchundcrsujHj  formal,  ami 
provides  mfofmaiKin  frtf  dn^n^  and  installing  raditi 
meivfn  aikd  f]^Fi>rrtitteri,  mtcMOi,  tra 


lines  41x3  tea  tq^apmea,  4&i  P^t^-  ^L  Ahai^Bam. 
1lft.50 

I  IBlb  Basic  Electronica  Pnpartd  bjihe  Bmfrm  of 
NmidFenmuMiThefiM]^  revistd  in  1972.  Cnven 
dte  infHrtvi  rapecti  of  ipptied  eiectiqiniei  tod  di«' 
trmKXOQiBiiaiiiintiiJte  567  pp  ltll.95 

€1 D45  The  lllustrBled  Dictionary  of  Bectronlct, 
Sthi  Ed.  tv  Rufui  f.  Tumtr  and  Sfan  Gibiliits 
Fritunnf  more  ihtn  27.(XX}cnrneii.  an  eUiBu^tivc  Im 

of  ahhrevisinonsH  and  »ppi:ndices  packnf  wjih  !>cht?maE- 
ic  s^^mhols  and  cunverTiiim  tabLe-^,  thi^  i:s  by  far  [he  nicMl 
i-Eifiiprchensive  dklioatiry  c^f  prsietEcal  ele^tnmic;^  and 
ctTTiipuier  terms  avatldbile.  12\}  pft^es  $26.95 

D4MM  6GTE  Morse  Tutor  Hrtim  bcfnuicr  to  Extra 
tli-u  in  easy  ^f-patcd  Ic^^m^  Code  spctdA  ffom  I  lo 
crvci  100  ihunlf  pet  rnmtiie  ^ioodard  or  Fifmwtifth 
mode.  Adjusublr  lone  feiEqiicTicy .  Cre^c  youf  uwp 
drilU,  pnctke  or  actual  ejisn.  Etans  coolbna  lo 
fee  rcqnizTflvsb.  5^  ftjpp*  f«  fBM  PC,  XT,  AT. 
PS/2QrcaRsnUesS1fJ« 


04M55  Adv»iK«d  Edition  t2f  .fS 


01  TO  I  Transmftier  Hunting:  Radio  Direction 
Rndliig  SiiDptifJed  bt  Mtjfh  &   Mottt  9i§0V 
05H24  Radio  HarKlbook.  £3ni  Ed.  ky  Wmmi  t.        HkaaiatMCkrlH  Hm(.ZZJi36;^,2-t£iltLi3is  llfM 

ANTENNAS  ^^^^=^^^^ 

0!iA*^^  *  Eaty  up  Antennas  for  Rndio  Listeners 
and  Hama  i&i'  Edward  M.  iVoU  Lik«  m  Icum  how  lu 
coRH^njcE  k}w^i;x3itl ,  ea^y-to-efci't  anlcnnns?  £kiy-^ 
Aftimtms  wiW  FieEpycu.  $]6.5<> 

inAJi45  •  8iiRi  Antfnna  Handbook  by  Wdiiam  Orr 
WASAISotJiTt  Citwm  WILX  Yip  beam  theocy .  coa- 
fiructjoii,  jpcTscion  W^  beam.  SWR  cwves-  Mjteb- 
m^vfma&.  A  'Bust"  for lenous  O^en  IJJ.K 


10A34:$  •  Al  About  CfTbicaJ  Ou*d  Antennu  »t 
ffmiv  0^  »ltf^4/  Snui/r  C«iMi  t*2LI'  The  Qi^ 
sic^'  iKH  Quad  iki^.  i^tair} ,  csittniction^  operatido. 
Nev  feed  md  mmdmg  syiKm.  New  data-  ft*5i 

T0AJ44  •  The  Radio  Amafeuf  Arrtanna  Hand* 
book  hy  Wiltmm  Orr  W^bAt  ."ausn  Cow&n  W2LX 
Vagj  k^m  iheory,  con&trudiDn.  <3$»ct4iion.  Witc 
hcmm.  SWR  curves .  Mat<:hm^  ijy:yteir».  A  "must""  few 
MriouiDXeR.  Sn.50 


inAl4ft  •  Simple,  Low-cQ9t  Wire  Antennas 
for  Radio  Amateura  by  Wiiiism  Orr  WAXiU.'Stujirt 
Cnwan  W2I.X  All  New!  Low-tosE,  muKi-hand 
inrdima^i;  [ncipensive  Iwim^.  "InvLvibJe"  arircrtnEUi^ 
for ham& m ''Eougtr"  bcaiKm^^  New ^sn.  $ll.5D 

I0AJ4!^  <  All  About  ViffticatAnlifiiiml^llSiJaM 
Orr  ft4l4J/^aisf  Cawa  WSLX  El^ctrte;  Ici«<atf 
^atntcdi  10-  IfiOm.  -I>\.  muHibaad;  omr^ja.i  ^cnicah 
let  smQ  ipaoes:  fn?Misdii^.  test  equipcnem.  Li^- 
nmp.  fliJi 

01 ATO  •  Pndicai  Aiitenria  Handbook  by  Jmffk 
/  Csrr  Design,  build,  mxhU .  .uxj  ijuiajl  itnjr  ijwn 
aniennaik  Citr.  t  2C^yeAr  veieran  of  lechmcal  uth 
ing,  has  d  unique  ahilFl):  td  prrscnl  compki  tcchni- 
caJ  coflcepCii  in  an  eaNV-lfs-undcntajid  wav.  4)6  pp. 
121. M 


PACKET 


10 AM?  Atl  About  VHF  Amateur  Radro  by  Wmium 
Orr  WiSAl  DX  pfc^pJt'-jEMjn.  \'HF  yj^i  ii»d  qujJ 
bcaiTts,.  [TpeiSirri  and  how  they  work,  OSCAR  saieliAes 
and ho» in u.^ ihem  SII.K 

D?RO:  RTTY  Today  hy  Ihn-  lam  iT^inr/  CMy 

tip^fHittr RTT^' book m cxxiicflDE  Cmo^ il iaemdl 
RTTY  Most  iMiyUmiiyc  RTTY  futde  ever  piifo- 
lulled  Fiill>  Uluar^d.  II2|I^»,SSJD 


D9V11  The  SMk;  Guide  to  VHFaiHF  Hwn 

hy  Edtmtd  M.  .Va^  Thu  book  provides  a  fmi  raie 


i0tTodui:(Hin  to  life  oo  ibe  2  A  v)d  \  .25  merer  bandi  s» 

weH4s2.1/5Land7<3cm  tA.5» 

I6PB«  Pt^tet  Usef 's  Notateok  by  Bttek  Idfcra 
KMMTQv^  ^j  oii^rirm  iJiow  uied  and  time  ^'wnec- 
tiDiiilbrpDfiHlarTNCv  tramcn^^n.  fiid  dHnfiatfi. 
ApfcJiii  Mai-gdbBittte*-tt>donaigal  $>p^S 
01 P2:  The  Packet  Radio  Handbook  J^JoimAmi 
L  Hfy^i  KJiiT"  in  irucJlCfii  pux  of  vTiti  Welt 
wfsrffa  re^dmg  few  both  the!  eipcficflced  and  ihe  Be» 
packeiiKT ...  die  ddinitivr  guide  to  anmeur  ptckel  op- 
enuOA.    -Gwyu  Rotx^  Wt&EL  Ctel}  114.50 


Afi2l47  Data  Boofc  ValnUe  aid  lo  dv  Rf  do^ 
eagiiiecr,  ledtakiui,  radio  aoiKur,  aod  e^niauuKr. 
GoRHUH^ii  u^  uhk^.  cbim.  and  dwie  hifd-ip-ic- 
meniba'faciiiuki,  SIXil 

AR2960  Tren«mi«alon  Line  Trtntfomi*™  (2™i 
ed.)  fr|p  £V.  Irrry  Srrkk  WIFMi  rraclitnJ  dfMpns  and 
spfcifk  iJif4>rTii(i]itin  on  cummiLiiion  [DL'hnii;ju£&  and 
ssouriccfi  of  maEcrial  More  desi{!fis  IVir  anieniia  tEiners, 
hybridin  and  for  ihi!  VHF  and  DHp  harnh.  272  pp. 
$20.W 

AR22S6  FIral  Stepa  in  Radio  by  Da&g  DtMaw 
WIFB  Scnc»  nf  'QSTiiud^.  See  components  assem- 
bled IMD  practiail  omiiu  znd  bo«  die  cimiis  make  up 
faoT  radio  feit.  $SM 


ARRL  UmlH  Mviuals  AH  the  ihetiry  you  need  to 
JX&  yaifj  t^  Cimapkle  RCC  questjen  poob  widb  an- 

AR237ST«linktaiiCtni  M.OO 

AR23R3QinaniGlMi  S6.D0 

AROl  bA  Advanced  Class  S6,110 

AR239I  &rtfa  Cla««  %SM 

AR04  io  Yagi  Antenrui  Oesign 

Originally  published a.s  a  fsrk^mMam Ritdi» ,  polished 
iod eKpondt'd  tty  l^r  Law^n.  $15,00 

AR04:^7  ARRL  Rapeaiter  DlredofY  1t§1-l9a2 
Almost  I £.000  \mmp  utth  i^er  224JU  digipe^ers. 
B^nd  pdns,  CTCSS  { PL"^  Tov  Dufi,  comfiliikiii  of 
frnpiciEy  eoardbmoii.  ARRL  Sfieriil  Service  Ckriii, 
md  5m  bcacm  latn^  frm  !4MHi  iu  24GHi.  UM 

AR2171  Hirrta  and  Kinks  Fmd  Ihe  vsw  to  due 

tricky  pmtileni    kfaas  for  s^inf  i^  y%MtT  |cw  fir 

CODE  TAPES  ^^^^^^^^= 

(M^  -OfljwT*  Ff  rftf  tH*  t  rjJc  ^nrwAo-feD  li  fo  ttmke  tkr  codrsif  lin^r  A>  ifam  that  if  V  a  naif-prnW#Tn.  Hfrrwrtft  the  warid't 
resifst  emi^  amnr-  if  as  (if  rhfumitvix  ofhamf  futtv  jpflfupn  fhftt  {ttmarn  thn  otrnKUa^  ntw  shufftMi  *t«v.  it  'j  faiiut^-pfurrf. 
Must  pefiftif  {irf  uhlf  lit  ivhip  ihmigh  the  Piffvuv  ir\t  after ipfmiinii  /cva  than  thrfT  kaurs  eacft  f«l  (trntut  UJid  Jh*^  Stii'^tcf, 
Fettpif  H^«  htivr  l"i  i  r'f i  uft  r«  itthtT  cudr  iimfsrx  find  this  one  dttrs  thfjah  in  d  jiffy.  Goin^  t^rr  ytmr  Cit'nera}?  ft  '.i  nbotH  timr. 
Ike  the  Biifk  flfrtricr  utui  ww  'ii  iv  there  hrfr>re  you  ktmw  tf.  A  week  ihtmid  du  it.  Wantstifi,  2<}wftm  f^ide  afmost  i/tk'arniMt 
iZftpfart  til  ruuirf  trrrptSTtihie.  irrevf-niftfe ,  {VfiffUfffnl  brain  damagt  tjtti-if  Waynr  acc^H^  mt  ectpimMtMity  wituirifr  fttr 
an^thi/t^  flhJT  hufsf**'^''  ^'  ttuiif  it/htfarrfifuiiik  ^*iJiijpA  ftruiei  the  dxuraffrtms  K^-pm  tupr. 


AR3lti$  ORP  dasaka  Cdkciioe  of  artkJa  frnni 
ia<  iS^eanol  ARRL  poHicitiaciii  ph  tutkingmefv- 
eT!t„  tniwniacri,  tr]iuceii>eT^  fTff^'**.  2S8  pp 
fl2.O0 

AK31S5  Th*  SateiUle  Experimanter'a  Hand- 
book. (2nd  Ed.)  by  Martin  S^vidoff  K2VBC 
Expanded  and  rrvi^^.  [hi&  2nd  oditiitri  of  "The  Sat^l- 
lilc  EApehmenier'!^  lfa.i:hlbtKA' '  \s  your  guide  lo  u»ing 
BTuf  tJL'tiigTiinj;  .saEellites,  fixuiiinig  on  thrKe  buiJt  iiy 
and  fur  iht:  in^maEional  radio  imaiifur  community^ 
S20.0D 

ARUHTT  Low  Band  Dxfng  How  to  meci  die  cttal- 
leafn  of  ihe  4iff£rer.[  forrm  of  160.  SO,  aod  40  inefcr 
ptopapUDfl  n-cdi  dfeci]>e  amenoiK,  in|ii%«iriil.  aad 
upeiMiiifgnBggiB.  f  Id.ti 

AR2a30  Yotv  GatevMy  to  Paekat  Radio  (2nd  ed.} 
TeQi  everyday  you  need  »  knov  about  ta^  popular 
iic»ronde.bow»pgetaanal.eqiiymctiyiMnBed^and 
more  $li-Ot 

AR2456  FCC  Rule  Boo^  (Stb  ed.}  A  inusi  forevrr> 
active  rwJiu  tiniiteur.  S^.OO 

AR2]03  SafelUte  Anthology  Thr  Inle^  infonraEion 
on  OSCARii  9  through  13  a.>i  well  as  ihe  RS  salellilefi. 
InforTTialion  on  Lhr  liNc  ordigital  niLxidii..  E.rBCking  aimtn- 
n^.  KUDAK,  fnicnaconipyicr,  and  more!  |>S*DO 

AR289g  SfMce  Almanac  ^  AitrAiNiy  H.  Cartit 
MJKXK  Captufea  chc  bfrjdhijking  recew  aevfi  from 
^lace.  liKludes  infonnaf ion  cit  kamtow  RaiSo  atel' 
KteA.  Find  almod  everythinf  iboui  troR'i  trip  lo  liie 
Man.  460  pp.  $2iJOI 

AKSm  Coifiptote  OX  ef  {2nd  t4.)  h ^S^ Le<i^ 

WfMSi  Leum  boiir  lio  buA  OX  «ki  ohtun  bmA-m-ffi 
OSLcardi  {12,09 


TTHH    "G«n«l»^^  IS.tS 

S  wpm— This  t^ihc  Ncguinmg  lapr.  ukxng  ym  through 
die  IlfrleOET^,  10  Aumbcn,  and  DRXiavy  iwnctuaCni, 
■rib  pndwe  eircfy  ilep  of  dm  way.  The 
of  IhoIbi  epct  caflfideace  ei^tfl  lo  the  ^inr .  ' 


BTU    "BKkBre^Bif'  UM 

13-t-  wpiB— Cotk  j^riiupta^aia,  ai  i  hnf^k  \?  *  wpm  so 
you1l  be  really  it  ease  when  ycti  sie  dcmt)  in  it\m  of  a 
ticehr-eyed  volunieer  cxwniiier  who  DJUi  ^emlinf  you 
plain  language  mde  ai  only  13  per.  You'll  need  litis 
eiira  niar|in  Eo  uveimmc  the  sheer  panic  universal  in 
mcKi  (esi  fituaijoriji  You've coitk  this  fur.  ac  dnn't  get 
a)df  ^y  nnw! 


7Troi>    "TboSiicMof"  15.95 

i-K  VfMH-This  is  ibe  praictiee  tope  for  ibose  nlio  mr- 
vivo!  dl0  5  wplii  tipr,  and  d's  alio  ihe  tape  fer  the 
Novtce  lod  Teckokiaii  iiccoset.  b  ii  ooopnied  cf  oae 
-ilid  hrmr  otf  code.  Chaiaoen  a»  asM:  tt  IJ  wpaiaad 
>pN£ed  K  5  vpiHi.  Code  ffoupi  are  eabrdy  rmdcm 
ctiaracKn  ant  iapn^tof  fnr— deAiiMdy  na  memo- 


UT2i\      Coufageous''  J5.95 

24 H^  im^m— Cork^^T^ulatiom'  Okay,  the  chalkfi^  of 
code  iNwhaJ  \gc'iftenyDuthitfir,todcin^lquii  now. Go 
for  Ehc  eiiin  cImj  license  We  umd  lh«  code  faster  ihtn 
20  per.  Ie'si  like  wearing  lend  wejghL^  on  your  f^t  when 
you  run:  You'll  wander  why  the  eKiimlner  k  sending  so 
slowly] 
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Numbof  31  on  your  Feedback  card 


ANDOM  OUTPUT 


Odds  and  Ends 

I  mel  sevwaJ  hundred  of  you  at  Dayton 
Vhi^  year.  Thanks  fof  alJ  the  hjfHJ  imrds 
atXMitttir  magazine  and  this  column. 


Radio  Fuft  ks  succeeding  beyomJ  even 
Wayne's  wildest  dreams  (and  Wayne  has 
some  pretty  wHd  dreams!).  The  premier 
issue  sold  out  In  about  three  weeks. 
^KMjgh  your  local  hafr  store  may  tvave  a 
tflw  co|>ie^  l«tt  Subscription  onders  afe 
coming  in  by  tt^tngtul  evefyday.  Look  for 
ttw  start  oJ  montfriFy  publtcatKHi  with  the 
Sepitember  issue. 


Desptte  the  fact  that  our  advertisers  are 
rtporttng  Encredibie  sales  from  their  ads  in 
73,  there  are  several  companies  that  re- 
main conspicuous  by  their  absence  from 
Ihe&s  pages  Com  pannes  tike  Ten  Tec, 
CuShcratt^  Radio  Shack.  Kantronics, 
Strndafd,  Ham  Radio  Outlet.  Henry  Radio 
arxt  OptoatoCtFOffilcs  coritinue  to  ignore 

I  he  fact  thai  adv&rtisir>g  in  73  will  make 
money  for  I  hem. 

Some  o1  the  advertisers  who  db take  out 
space  in  73  wilF  take  out  two  or  thr^e  times 
the  space  in  OSTor  CQ  Why?  I've  always 
mimtained  that  73  readers  spend  more 
m^mtfy  than  readers  of  oihef  tiiam  maga- 
zirtes.  Many  oH  our  advertisefs  hiave  re- 
cefitly  refK>rted  this  to  tm  exactly  the  case. 
ir  you,  patient  readef ,  want  to  see  a  tatter 
7B,  it's  up  lo  you  to  make  sure  every  ama- 
teur radio  edv^ertiser  l<nows  that  you  read 
73.  That  means  that  when  you  call  a  com- 
pany for  intormatjon,  teil  them  you  saw 
Uieir  ad  in  73.  When  you  order  a  piece  of 
gear,  tell  the  person  on  the  phone  or  be- 
hpnd  U^  counter  that  you  saw  the  ad  m  73. 

II  a  company  ts  not  advertising  m  73,  wrUB 
Of  call  them  and  teil  them  you're  intefesied 
in  their  product,  but  arnce  they  don'r  ad- 
vertise in  73  you  have  no  idea  what  they 
offer.  It's  no  mystery  ad  pages  pay  for 
editorial  pages  on  a  roughly  50/50  basis- 
When  we  have  rtK>re  ad  pages,  you  get 
more  great  reviews,  construction  projects 
BJKl  all  the  other  stuff  you  want.  Give  Uie 
above  namod  compjanies  a  call— arxl  any 
others  you  com&  across—and  ash  them 
why  they're  throwing  away  perlectty  good 
money  by  not  advertising  in  73.  Then  calJ 
me  and  let  me  know  what  they  t«ia  you. 

I  have  a  source  at  the  FCC  in  Washing- 
Ion  wtw  intoffrts  rne  that  there  are  several 
couniries  who  are  pfeparing  WARC  92 
proposals  that  vrould  take  away  the  entire 
40  metef  band  No.  I'm  not  ktdding.  My 
source  also  informs  me  that  many  coun- 
tries around  I  he  world  me  making  record- 
ings of  Amefican  hams  on  14,31 3  and  the 
phone  portion  of  80  meters.  They  are  plan- 
nlf>g  to  submit  these  recordings  into  the 
official  proce*edings  at  WARC  92  to  sup- 
port their  proposals  asking  for  the  re-alk>- 
caiion  of  HF  amaieur  frequencies  to  other 
•arvices.  BemefTtber.  every  country  gets 
Ortty  one  vote  at  WARC  Tbat  means  that 
when  iX  comes  down  to  the  final  tally,  we 
have  the  same  power  as  any  small  African, 
South  American,  Asian  or  Middle  Eastern 
country  (and  these  smaller  nations  des- 
perately want  our  HF  spectrum).  While  we 
Americans  exefcise  our  First  AnnerKin^ent 
Hght  ot  free  speech  on  the  HF  bands,  we 
iH  oi^ht  to  remefnlMr  that  other  countries 
do  not  enfOy  nor  understand  such  a  per- 
missive fight,  With  the  right  to  speak  freety 
comes  the  responsibility  to  use  that  right 

wisely.  Think  about  it. 

ft  

Donna  DiRusso,  the  7^  Advertising  Ac- 
counts Services  Rep  for  the  past  ihree 
yvars,  fms  treen  transferred  over  lo  one  o1 
Wayne's  oihef  magazines  {CD  Bevtew). 
Donna  has  been  th#  person  whio  makes 
sure  our  advertisers  are  Happy  and  she 
has  done  an  outstanding  job,  W«  will  all 
miss  her  very  much.  Sue  CoJbert  is  taking 
Donna's  place  at  Ad  Account  Services. 
She  is  already  cracking  the  whip  and  Jet- 
ting Dan  and  Louise  (the  73  ad  sales  dy- 
namic duo)  know  who's  b^£s.  WeJcome  to 
The  Team,  Sue. 


David  Cassidy  Nl  GPH 


My  wife  and  I  ^ust  bought  our  first  fVMise, 
so  it  iooka  lilce  you're  ail  alycSc  wtth  me  for 
at  least  the  next  30  year$ (unfess  you  want 
to  help  pay  off  some  of  the  mortgage).  It's 
a  traditional  Cape,  nestled  among  the 
trees  (but  not  too  many  trees),  perched  on 
top  of  a  hjll  on  three-and-a-haif  acfes.  The 
lot  IS  a  ham's  dream  Oddly  enough,  a 
good  radio  sight  was  rk>t  one  of  the  things 
we  were  looking  for  it  |ust  happe^^ed  that 
way.  Reallyl 

There's  a  group  of  hams  down  in 
Houston  who  are  doing  a  great  job  of 
promoting  amateur  radio.  They're  called 
the  Houston  Amateur  Radio  Helpline  and 
they've  got  some  very  nice  PR  pieces.  If 
you  want  to  see  what  can  be  done  with  a 
little  imagination  and  very  little  mioney. 
drop  'em  a  line  at  16410  Havenhursi, 
Houston  TX  77055-5307.  Their  phone 
number  is  (713>  4^-4HAM.  Congraiula- 
tions  to  the  Houston  area  hams.  We  need 
more  like  you. 

I  was  raading  in  one  of  the  amateur  ra- 
dio  n^ws  bulletins  (I  forget  which  one) 
about  an  o^gani^ed  effort  by  son^  packet 
radio  groups  to  get  the  FCC  to  fire  the  guy 
wfKi  wrote  the  cita!k)ns  for  passing  com- 
mercial traffic  on  packet  (remember  . 
the  900-line  message  Ihat  circulated  dur- 
ing Operation  Desert  Slorm).  Will  some- 
one please  tall  these  people  to  knock  it 
■off.  The  lasl  ihing  we  need  is  to  be  caus- 
ing the  FCC  more  headaches  with  this 
kind  ol  petty  orap.  Ttve  guy  was  just  do- 
ing: hcs  job.  He  may  ftave  had  some  per- 
sonal moiive  ]>ehind  his  actions,  but  I 
haveni  seen  any  proof.  The  fines  have 
been  cancefled  anyway,  so  what's  the  big 
deal?  This  gentleman  did  us  a  favor  by 
showing  how  vulnerable  our  packet  sys- 
tem is.  So,  instead  ot  doing  the  typical 
stupid  ham  thing  of  screaming  and  yelling 
lor  tnis  guy  to  lose  his  job  (give  me  a 
breakJ),  why  don't  we  learn  finom  this  exp^ 
rience  and  eitf>ef  dean  up  our  act  or  get  a 
rule  cliar^e? 

As  reported  widely  last  month,  there's  a 
ham  in  Ohio  who  is  in  a  whole  kettle  of  hot 
water  for  interfering  wi|h  police  and  other 
emergency  communications.  This  guy  ap- 
parentry  had  a  pretty  sophisticated  setup. 
With  taped  siriens  tor  t>3Ckgfound  noise 
and  thousands  of  doliars  ot  modified  radio 
gear.  HiS  tavorite  game  was  to  make  a 
false  "off icer  in  distress"  can,  then  watch 
the  "fun*'  as  a  whole  police  department 
went  into  a  panic  trying  to  find  an  Injured 
police  officer  who  didn't  exist  The  thing 
lliat  burns  me  about  Ihis  whole  story  is  the 
taci  that  ihis  gpy  IS  a  high  sci^ool  teacher 
aiid  advisof  to  the  htgh  sctKJol  radto  clubl 
Ufibsfievablef  I  hope  this  guy  gets  the  psy- 
cfiiatric  help  he  so  obviously  needs.  I  aiso 
hope  ttiat,  a  found  guilty,  he  rots  in  a  jail 
C0ll  for  a  vary  long  time. 

Why  i$h  that  amateur  radio  manufactur- 
ers often  advertise  great  looking  new  gear 
several  mentis s  before  it  ts  avaiidbte'^  I  can 
understand  adveftismg  a  bit  rn  advance  to 
genefaJe  interest,  but  some  of  our  better 
krrown  companies  are  taking  this  to  ndicu- 
lous  extremes. 

I  spend  a  lot  of  time  on  the  air.  If  you  over 
hear  me,  don't  hesitate  to  break  in  and  say 
"Hi."  If  I'm  home  (and  not  mowing  the 
three-and-a-half  acres)  on  weekends,  kiok 
for  me  on  40,  17  or  the  Movice  Of  FM  por- 
tions of  10  I  usually  check  28.365  MHz  on 
ttie  half  hour,  so  try  giving  me  a  calL  If 
you're  a  nigh!  owl.  you  can  often  catch  me 
gabbing  with  NIGVA,  N1GOJ  and  NU1W 
after  midnight  around  3.915  MHr  (Friday 
or  Saturday  nights  are  your  best  bets). 
You  can  also  find  me  on  OTTV  on  10,  15 
and  40  Try  the  BTTY  portion  of  1 S  first.  It's 
my  favohie  RTTY  band  Dor^'t  tie  shy.  I'd 
love  to  meet  you. 


Number  32  on  your  Fe^back  card 


Propagation 

Jim  Gray  WIXU 


JmGmyWIXU 
2WCfml9m/Orcle 
PaysonAZ  85541 

There's  some  exciting  news  this  month: 
a  total  solar  eclipse  on  July  1 1 .  The  path 
of  total  dirkn^ss  will  eovtr  the  Hawaiidft 
Islands  and  poftiofis  o1  Mexico.  A  partial 
eclipse  will  be  viewitlfe  m  S.W.  Canada, 
the  United  Slates,  except  for  the  lip  of 
Maine;  Mexico  and  Central  America;  and 
South  America,  except  for  the  Tierra  del 
Fuego  area.  Then,  on  July  26,  there  will  be 
a  panumibra]  eclipse  ot  the  moon,  which 
means  it  will  onfy  be  in  partial,  not 
complete,  shadow. 

Propagation  condttioffs  during 
July  ordinarily  exhibit  what  we  call 
the  summer  doldrums,  since  the 
HF  bands  for  DX  are  no  I  as  lively 
as  they  are  in  spring  and  fail.  Yet 
some  excelief^t  ptt^pagatior^  can 
occur  this  month,  sd  don't  give 
yp!  Jufy  is  typ^Hy  a  vacation 
month,  and  Eots  of  hams  will  be 
portable  or  mobile  on  the  HF 
bands.  Expect  plenty  of  short 
skip,  especially  on  the  most-used 
bands  of  15  and  10  meters,  but 
also  on  20  and  40. .  ,and  some 
DX,  too. 

A$  tftis  m  being  prapered  {late 
March,  early  April),  the  sun  has 
been  showing  some  remarkable 
activity-  For  the  past  moftth  or 
six  weeks,  solar  flux  has  t>6en 
very  higli— more  than  expect- 
ed—in  the  200-300  flux  units 
range.  Also,  there  fiave  t>een  nu- 
merous targe  spot  groups  on  the 
iolar  surface  facing  earth,  ac- 
companied by  major  flare  activity. 
On  some  da^,  two  and  three  ma- 
pof  flares  were  recorded,  and  po» 
iar  cap  disturbances  and  proion 
events  on  earth  or  near  earth 
liave  been  numerous.  Following 
t  he  f  1  ares  by  two  or  t  h  ree  days ,  DX 
has  been  especially  good  on  all 
HF  bands,  not  bad  considering 
Cycle  22  is  now  on  the  down« 
swifig.  However,  ttie  spot  groups 
are  Hearing  the  soiar  equator,  a 
sure  sign  that  Cycle  22  is  drawing 
to  a  close. 


Conditions  this  monlft  outgM  to  be  fairty 
quiet,  with  fonierftafes  and  magnetic  field 
disturbances  on  earth.  The  6th  through 
1 1th,  and  the  22nd  through  the  291h,  are 
anticipated  to  be  poorer  days  for  propaga- 
tion than  the  remainder  of  the  month.  As 
always,  cJ^eck  WWV  or  tfw  latest  forecast 
at  19  minutes  after  each  hour  Use  the 
band-timt-direction  eftart  for  planning 
your  best  times  for  DX  operaton,  ar>d  use 
the  daily  conditions  chart  to  guide  your 
decisions.  Let  me  know  how  the  eclipses 
affect  propagation  in  your  area.  See  you 
next  month , 
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FT-411E/ 
811/911 

Compact  FM  Handheld 

I 

f  he  Jighiweicht  and  compact 
*4 1  IE  offers  superb  operating 
jnvenience  and  ao  incredible 
arrav  of  features  Such  as. 


f  J I  f  1  n  > 


\  ni' 


II  h  InHUini  lit  will  Iff 

rnitel 


C^ 

I               VAeSli 

i 

'1?5h£j 

N^ 

•SB"-*' 

_w 


iitten  "^itv  ir\L;S;unpliiij;K;itt*s 

J  PTl  Ktnjiad  l,4K-k 
"  titluut  >.  CSC- 35  Vinyl  Case. 
N'C  28B  1 1 7  VAC  WjM  Chariref. 
BdiCIipanU  FNB-l7Ni-Cad 
Baner\. 

►  ii-:FNBi:.S 

f5  Watis)  Batierv.  MH-12A2B 
Speaker/Mic,  MH-I9A2B  Mini 
Earpiece/Mic.  MH-18A2B 
Lapel  Speaker  and  LCC-25 
Custom  Leather  Case. 

Specifications 

[..,,ueno  Ritn.  ,  R\:  IJO-174 

^/.TX:  I44-l48MH/(FT-4t  I E); 

30-451:)  MH/  ( FT-SI I ):  l2-«}- 


YA 


SiStT 


.<70 


i.-***^ 


-■CIS 


Performance  without  compromise: 


Piiv       >uipm:  \vy  FNB-17:  2.5  Watts 
{ FT-4 1 1 E V;  2 A)  W^itis  f  FT-H 1 1);  1 .0  Wati 
( FT-9  ID-  VV;  FNB  1 2S:  5.0  Watts 
( FT-l 1 1 E):  5 .0  W'atts  { FT-X 1 1 ): 
I.0\Vau(FT-9ll) 

ChimnclSleps:  5. 10.  I2.5.20& 25kHz 
(  ii-  2.2(Wix5.0(H>x  1.3(D) in. 

Uiiuhn  Appm\.>:  13.4  oz.(FT-;iIE); 
13.4  oz.  (FT-S 1 1  y.  15.2  oz.  fTT-91 1 ) 


umw 


Compact  Dual  Band 

2m/70cin 

FM  Transceiver 

Compact, ,  .Ptnvcrful Economically 

Priced.  The  FT-470  prov  ides  "true" 
Dual  Band  Operaiion  io  you  can  irans- 
mit  on  one  band  v\  hile  monitoring  or 
scanning  on  the  oiherband. 

Plan  thenr  Tcatures: 

•  42  Memories 

•  2  Indi'tKintlent  \  1 1 K 

•  Tinih  tn  C  TC  SS  I  Fncf wit"  lit  crKli^ « 

•  Ft        uniTiableChannd  Steps 

|ir|<Ht  kmi^tsrl  and  f>?»^nS  t\ 
T      '  .Ulil-DiaRT 

.  10  tinHvi       jvinii  Siinif^hn^  k 
i  J         |>.hI  I.  ,- ,. 

I         CSC'43  Vinvl  Case.  NC-28B 
117  VAC  Walt  Charscr^  Belt  Clip  and 
FNB-17  NHCadBaiterv 

FNB-12S 
(5  Wails)  Bauery.  MH42A2B 
Speaker/Mic.  MH'I9A2B  Mini  Ear- 
piece Ntic,  MH-ISA2B  Labe]  Speaker 
and  LCC-27  Cu.stom  Leather  C^^. 

Speeificatkifis 

RX:I3(U180MH/, 
TX  :144='i4HMH7(VHFV:43n-45(J 

MHiSfUHF) 

WFN'B-H:  2.3  Wans 

(144&43UMHZJ-W  FNB  i:s: 
5.0  Wms  ( 1 44  &  430  MHz  ^ 

5.10. 12.5. 20&:5kH£ 

i  14.8  oz  -i 


;  ii90  >i^i»u  USA 
c*ttm$.CA9orm 

Sp«CMtiCMkborm  sutii9Ct  to 
Chang*  wfthotirnc 

onty  vHtrnm  atn«tayr  MHOS. 


y 


/336     tH&SHD   ~fiS?5   - 


^r- 


This  device  hss  not 
l^een  approved  by 

the  Federal 

Commurffcalfons 

Commission,  This 

de¥icm  is  not,  And 

may  nol  be.  offered 

for  safe  or  [^ase^  or 

sold  or  leased  aniiS 

approvai  of  the 

fCChasbe«fi 

obtained. 
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TM-74 1 A  Modular  FM 
Transceiver 

The  choice  is  yours.  Kenwood's 
new  FM  Multibander  allows  yoti 
to  start  as  a  deluxe  dual  band 
radio  -  or  add  a  third  band.  As  a 
dual  band,  you'll  have  access  to 
144  and  450  MHz  operation. 

If  you  decide  to  add  a  third 
band  -  choose  again.  Select  from 
the  28.  50.  220/or  1200  MHz 
bands.  Then  simply  plug  this 
option  into  the  available  slot. 

Your  ultra -compact  TM-741 A 
offers  a  full  50  watts  on  10,  6,  and 
2  meters;  35  watts  on  450  MHz- 
25  watts  on  220  MHz,  and  10 
watts  on  1200  MHz! 

On  2  meters,  you'll  find  wide 
band  receiver  coverage  with 
E?X  on  118  -  174  MHz,  and  TX  on 


the  Amateur  bands.  The  2  meter 
section  is  modifiable  for  MARS 
and  CAP  (permits  required). 

303  memory  channels  are 
available ^  with  101  in  any  one 
band.  Cross  band  repeat  between 
bands,  or,  choose  dual  band 
input  with  cross  repeat  to  the 
third  band.  The  offset  function  is 
active  on  the  output,  allowing 
you  to  repeat  to  repeaters. 

Other  features 

Individual  volume  and  squelch 
controls  for  each  band.  Remote 
mounting  of  front  panel  with  op- 
tional cable  kit.  Optional  selective 
calling  or  group  calling.  Optional 
DTMF  memory  stores  15  characters 
for  repeater  controlling.  Versatile 
scanning.  Auto  offset  on  2m,  Fixed 
detect  output  for  packet  radio. 


Multi-function  DTMF  micro- 
phone. Separate  antenna  and 
speaker  outputs.  Auto  power  off 
and  time-out.  4  step  dimmer  3 
step  power.  Clock,  timer  and 
calendar.  DC  cable,  and  mobile 
bracket. 

UT-28S:  28MHz,  SOW  RX:  24-36  MHz,TX; 
28-29.7  MHz.  UT-50S:  SOMHz.  50  W.  RX; 
46-57  MHz.  TX:  50-54  MHz.  UT-220S:  220 
MHz.  25  W.  RX:  215-230  MHz.  TX:  220-225 
MH2.UT-1200:  1200  MHz.  10  W.  1240  1300 
MHz.  DTU-2:  digital  paging  unit,  PG'4K, 
PG-4L:  remote  cable  kit,  ME-1 1:  extra 
mounting  bracket.  PG-2Ni  extra  DC  cabtc. 
PG  31;  DC  line  noise  filter.  TSU-7:  CTCSS 
encode/decode  unit. 


KENWOOD  U.S.A.  CORPORATION 
COMMUNICATIONS  &  TEST  EQUIPMENT  GROUI 
RO,  BOX  22745. 2201  E.  Domingaez  Street 
Long  Beach,  CA  90801-5745 
KENWOOD  ELECTRONICS  CANADA  INC. 
P.O.  BOX  1075,  959  Gana  Court 
MJs&issauga,  Ontario,  Canada  L4T  4C2 
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